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Tue author of Microbe Hunters, Men 
Against Death, The Male Hormone, 
etc., tells the dramatic story of the 
scientists who fought against nature 
at her deadliest. The following are 
the forgotten heroes who struggled 
to maintain and increase the North 
American food supply: 


CARLETON, the Wheat Dreamer 
Mackay, the Wheat Finder 
Dorser, the Scientific Renegade 
Mou ter, a Man for Fundamentals 
Francis, the Automatic Man 
Leamine, the Maize Finder 
SHULL, the Maize Breeder 
Horrer, New Soil from Old 
Bancock, Finder of the Hidden 
Hunger 

STEENBOCK, The Sun-Trapper 
GOLDBERGER, the Soft Spoken 

- Desperado 


“The suspense of good detective 
stories and the thrill of heroic 
adventure.”—New York Times 


The extraordinary success of the original 
edition makes possible its present pub- 
lication in this uniform, low-priced series. 
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“But it must be borne in 
mind that all great enterprises 
are based on work that has 
been done by individuals whose 
past is lost in oblivion. Some 
one has to do the obscure but 
necessary work of digging a 
foundation, and if it falls to 
our part, we must be content 
with the knowledge that we are 
playing a necessary part in a 
great enterprise.” 


James Mackenzie. 
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BOOK ONE. WHEAT 


CARLETON 


CHAPTER ONE. THE WHEAT DREAMER 
CARLETON 


I. 


IT HAS BEEN THE FATE of men who by their dreams and 
brains have fought hunger for mankind, to die nameless and 
unknown. Theirs is an earthy science, born ten thousand 
years before there was such a word as science, beginning in 
the completely buried days when men first fought nature by 
their wits. There is no true start to the history of hunger 
fighters. 

There is no question it was Mark Alfred Carleton who 
brought the magnificent Kubanka wheat from its old home 
on the Turghai steppe of western Asia to more than four 
millions of acres of the land of the American Northwest. 
There is no doubt he died, most miserably neglected and 
obscure, in a pest-hole in Peru. 

There is no recorded beginning of the science of wheat 
hunters. Nobody remembers the name of the first Turk or 
Jew or Tartar who tamed the wild wheat of southwest Asia; 
who, untold thousands of years ago, had the dream to save 
the seed of this staff of life against the next year’s hunger 
of his tribe. So why not start this story of the adventures 
of modern hunger fighters with the outlandish deeds of 
Mark Carleton—who just missed being forgotten? 

Of Carleton there is unquestioned record that his solitary 
explorations brought the tough Kharkov wheat out of wind- 
Swept Starobelsk, Russia, on to twenty millions of acres of 
the black earth of the plains of the American West. Shortly 
afterwards he lost one of his children and his home, to say 
nothing of his teeth, as well as his job. But no one can 
blame the high authorities and his own underlings who 
plotted his doom. The strangest part of his grand, melan- 
choly story is this: that the very quality which made him 
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such a fantastic and notable man also brought him to disas- 
ter. He was a visionary. i 

He was a crude dreamer, just as the nameless Egyptian, 
Assyrian, Chinese, American hunger fighters must have been 
thinkers, mullers over hunches, when they first of all stored 
water to make thirsty land grow food for men in magic 
abundance. So Carleton had th 


e queer notion to put the 
map of the millions of acres of the American dark land 
side by side with the picture of the giant band of the Rus- 
sian black fallow. He looked. He said, ““They’re no dif- 
ferent.” 


that does not mean that 
or a genius to sit around con- 
cocting revolutions in wheat. 


es ing two ways; he tried to mix science and busi- 

ae Ra Ae Kindly, professorial Er- 

mith. But who c on? Though our 
Overnment seemed n 


A ot to know it, i 
money for his growing family. 1h Carleton did need 


3 Went to the country 
a was ten, his family 
to Cloud County, Kansas. 
meee was eleven he began to geta taste of what 

Ty to make a living 8rowing wheat in that stern 
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country. The year he was eleven the black stem rust sucked 
the sap out of the stalks and shriveled the kernels in the 
spikes of the wheat of the settlers. The rust demon jumped 
from farm to farm, rode the whistling west wind from one 
county to another. Carleton said, long afterwards, “Many 
fields of wheat were destroyed, never harvested.” He was 
still in knee pants then, but he remembered: ‘“‘Sulphur-like 
clouds of spores filled the air and irritated the nostrils of 
the workmen.” He hardly knew botany from Bible study, 
but later he wrote, “A vivid remembrance of the general 
appearance of the rust inclines me to believe it was Puc- 
cinia graminis that did the damage.” So Carleton came to 
dread the black stem rust. 

It would be romantic claptrap to say that this experience 
made the eleven-year-old Carleton resolve to free the wheat 
men from the terror of that black marauding parasite. But 
the point is that at the swimming, the baseball age, his 
eyes were open, his nose sniffing, his brain stamped with 
the look and the smell and the terror of those food-devour- 
ing rust spores. He was definitely too old for his age. In 
1887, twenty-one years old, he was given that important- 
looking but so common roll of parchment tied with a nice 
ribbon to tell the world he was a Bachelor of Science from 
the Kansas Agricultural College, but he was already way 
ahead of his teachers. He was an expert botanist, a self- 
taught lone wolf on whom formal education had none of its 
usual bad effect. Carleton lived, every spare moment, on 
those hot flat Kansas lands between the ninety-fifth and 
ninety-eighth meridians. That endless land was his labora- 
tory. 

One day found him on his belly squinting through a mag- 
nifying glass at a spot of rust on the leaf of some tiny plant 
or grass. Next day he sat solemnly clawing into the mys- 
terious black dry earth to see what it was made of. Every 
day he made notes of every grass or weed he could find in 
this strange, sad land of his—where the soil is as rich as 
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the parching wind and finicky weather are haphazard and 
terrible. He was a kind of roving Amundsen, trying to teach 
botany tamely for a while, but finishing by feeling like 
bending out and busting the tight walls of his little college. 
He had to feel the harshness of the hot winds on his face 
in the summer; to plod the fields so softly, unnaturally 
green with their young fall wheat in the autumn. He 
learned for himself how a hardy, good winter wheat plant 
grows slow, hugs the ground tight in the fall. He was a 
tramp. He was the kind of bum that a natural-born natu- 
ral historian can’t help being. ( 

There is no record that he thought of anything else in 
those days but wheat and rust and rust and wheat, but at 
nights he sat himself down heavily to plug at Greek, Latin 
—for culture? Not Carleton—but, confound it, he was sup- 
posed to be a scientist, and in science these wheats, grasses, 
Tust parasites have those jaw-cracker dead-language names. 
In less than no time he had shouldered his way through 
three years of Latin and one of Greek. “He went at 
everything as if he was driving cattle,” said one of his 
old friends. His country was nothing but wheat. Wheat was 
his life. To know about wheat, Carleton became a crude 
kind of language expert and in the end wasn’t afraid to try 
to jabber in their Siberian jargons at the nomads of the 
Khirgiz steppe. 


Il. 


THE walls of his safe little 
tory in Wichita U 
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to the leaves of oat plants. With care he dug up those young 
plants, tamped their roots into the black land right in the 
middle of a plat of wheat. 

The oats rusted. The wheat stayed perfectly healthy. 

He inoculated the black stem rust that’s the death of 
wheat into baby wheat plants. These youngsters he trans- 
planted into the midst of a plat of oats. The wheat stalks 
broke out with the deadly black pustules. The oats all 
around them flourished with never a sign of the fungus 
sickness so deadly to wheat. By such simple, exact experi- 
ments Carleton proved that the different grains have each 
their special and particular rust enemy; straightened out 
superstitions of farmers—and scientists—that one kind of 
rust could hop all over the farm to all kinds of crops. 

That got him fame, gave him his job of commanding 
general of all the U. S. Government work on wheat; and 
in 1894 this hulking Kansan, absent-minded and with gray 
eyes filmed by a far-away look, landed in Washington. He 
found his army of wheat scientists and defenders was made 
up of a lady clerk and a couple of abominably paid helpers 
now completely forgotten. But Mark Carleton, who was a 
man of no humor whatever, never remarked on the ridicu- 
lousness of such a department to defend and to improve 
the scores of millions of acres. After all, this heavy-mus- 
tached plainsman was army enough. He set to work. 

Now Carleton, who during the thirty-five years of his 
wheat-hunting was at different times soil expert, Russian 
scholar, master baker, preacher, strong-arm man for the 
Government, was first and last a naturalist. He had no 
faith that men can completely conquer their enemies in 
Nature. He believed they might trick this kind and savage 
Dame by obeying her. During his years at Kansas he had 
tried to cure wheat of its black stem rust sickness by spray- 
ing this or that kind of chemical on his experimental wheat 
plats. Always he had to report, “The rust appears in the 
treated and untreated plats in equal abundance.” 
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“But look,” Carleton mused. “Out home in Kansas there 
are billions of dangerous rust spores blowing around. . . - 
But just the same, billions of bushels of wheat manage to 
grow, too. Somewhere in the world there’s wheat just too 


tough for any rust parasite to tackle—that’s the wheat I’ve 
got to look for.” 


He started a vast experiment, a silly experiment, too big 
for a whole modern college full of eight-hour-a-day scien- 
tists. All over the world he sent for wheat, and in little 
packages a thousand and more varieties of the proudest 
grains of the four corners of the earth poured in on him. 
He sat confused among samples of the bearded Onigara 
from Japan, the Haffkani from Turkey, the bald Kaiser 
wheat from Germany, and the bearded Prolifero from Italy, 
near Rome. He tried to keep all these apart from the win- 
ter Ghirka from the land of vodka and the twin wheats 
Rattling Jac 


k and Rattling Tom from Australia, 
: Almost a thousand varietie: 
international 


congress of wheat sorts, Carleton sowed that 
year near Garrett Park in Maryland. He planted them in 
forty-eight-fo 
What will 
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gusted. . . . These orange spots aren’t the stuff that blasts 
and murders wheat—no. 

“Anyway, what does a fine stand of wheat mean in a 
nice mild climate like this Maryland one?” There stands 
Carleton, looking out over his walrus mustache and from 
under the brim of his big felt hat, away across the soft green 
hills ’round Garrett Park, out over the dim bulk of the 
gentle mountains of the Blue Ridge. He looks past those 
mountains now, straight west and fifteen hundred miles 
away.... 

“There’s where I ought to be testing these sorts—out 
there in Kansas. . . .” À 

From his years of listening to the incessant complaints 
of farmers, from memories of bleak autumns when he’d 
watched the winds from the Rockies blow the wheat out of 
the ground—from such common experiences Carleton came 
to this fundamental hunch: “It isn’t what a wheat yields 
in the best years—it’s how it stands the worst ones. . . .” 

He had seen, too often, the tender green of the young 
winter wheat killed and broken by ice storms, had been in 
at the bankruptcy of the men who’d planted it, had shaken 
his head at insanity of their wives driven mad by years of 
disappointed hopes—and from these sad sights had come 
this simple science: “I must find the wheat that will stand 
the worst.” 

His science was mixed up with his homesickness for those 

\ansas plains. Many there were in those grim days of the 
eighties and nineties who asked why any sensible man 
should try to farm wheat out there in Kansas, anyway. 
Carleton had reasons. “It is found as a general rule that 
the wheat sorts which are able to withstand the most rig- 
Orous extremes of climate are the sorts making the best 
bread.” So he insisted. There’s no doubt he was homesick, 
and at the end of the summer of 1895 he packed up hun- 
dreds of little bags holding the seed of the survivors of 
the nearly one thousand champion wheats of the world. He 
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took those bags out to Salina, Kansas, near the suey 
eighth meridian, where wheat has to be real wheat to ge 
its head above ground and keep it there. 


iil. 


HERE the enlightened farmer, 
free of charge. With all the co: 
periment Carleton prepared th 
dreds of sorts in little twent 
didn’t wait to watch his green 


Stimmel, gave Carleton land 
nditions proper to a field ex- 
at dark land, sowed his hun- 
-five-foot rows, exactly. He 
plant children grow. Restless 
he went to and fro across the Great Plains, bothering farm- 
ers, exploring. And nights, in this horrible little hotel, in 
that lonely farm house, he read. His nose was in books that 
told him of wheat with outlandish purple kernels growing 
in Abyssinia. Or he lay awake, mulling the information 
that eight inches less of rain falls per year in Ekaterinodar, 
Russia, than falls in Huron, South Dakota. . . . And he 
had dreams—strange dreams for a Kansas farmer. . . . 
He came back to his new experiment at Salina on the 
farm of the progressive Stimmel. This was not Maryland, 
oh, no! He came back to behold a massacre. Even Carleton 
shivered in the winds of that harsh autumn, and the dread- 
ful winter got into his very bones. It was too cold. It was 
too dry. The soil blew, the very land disappeared on the 
west wind. The soil heaved. It turned warm, rained gently, 
got suddenly cold, and shining pretty ice covered the tender 


ds of proud varieties of experimental 
wheats. It was a massacre. 


C y in simple tables he set down the slaughter 
of his wheat sorts by the grizzly Kansas climate—h 
climate. Oh, he wasar 


i S faith in all of the abstruse 
» complicate à 
a. Simple ckildlof laboratory para 


i eton was, he had 
o 
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an instinct that one brutal winter would tell him more than 
a dozen years of highbrow experiments in a warm hothouse 
or in the average years of a nice normal climate. So now 
he viewed the remains of his murdered wheats, picked up 
what was left of them, took them the next year to his old 
bailiwick at the State Experimental Farm at Manhattan. 
And again it was a real Kansas winter. It was what Carleton 
called in his scientific reports “a severe winter.” And at the 
end of the summer of 1897 there were less than a hundred 
out of those thousand wheat sorts left to tell the story. 

“T must go to Russia,” Carleton began telling everybody. 
“T must go out to what they call the black fallow of South 
Russia, and explore for the toughest wheats that are left 
there: iem? 

_ Pretty soon going to Russia became an obsession with 
him, exactly why, none of his old friends seems to know. 
I have asked some of them who survive him. They all say: 
“Carleton was a queer fish. . . . Nobody could tell from 
his rambling talk how his mind worked. . . . He never 
told us what put it into his head to go to Russia.” 

But of one thing there is definite record. While he was 
foaming up and down through Kansas, one of those days of 
the many days he stole away from his post of duty, he met 
certain Russian Mennonites. Strangely successful, wheat- 
raising, God-fearing Mennonites from Russia they were, 
well-off even in those bitter bad wheat years of the middle 
eighteen-nineties. Energetic vagabond that he always was, 
Carleton left his plats of wheat, roved from the Valley of 
the Red River of the North as far south as the magnificent 
Tolling desolation of the Texas Panhandle around Amarillo. 
Everywhere he dug into the dark earth, made crude analyses 

y his own rough science, of samples of it. Rainfall charts 
Were to be found in his satchel mixed up with his shirts. 
He visited parched places where there was hardly enough 
Tainfall to make a chart of it. Here he quizzed old-time 
Wheat hounds who had somehow hung on in spite of the 
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devil and all of his hellish wind and weather. And every- 
where he found these men Taising soft winter wheats, some 
ted, some white. Rather he found men trying to raise such 
wheat. Rather he watched those men failing, and going, 


for in those bitter days Old Lady Nature in her tempera- 
mental tantrum drove upwards of a quarter of a million 
settlers out of Kansas. 


With absent-minded eyes Carleton 
watched them go—and remembered his God-fearing Men- 
nonites. 

These quaint folk we 


Ten’t chased out; they were build- 
ing fine houses! Carleto 


n saw those farmers, with twenty- 
words maybe, get yields of thirty 
ough wheat that weighed sixty-two 
Pounds to the bushel—while ruin raged all ’round them. 
ese Mennonites, asked them ques- 
erstand, pestered them. Carleton 


4 Tuel persistence when he wanted to 
find out something. “But this wheat? he took a bite at a 
few hard, red kernels of 


rey it—“this wheat, where did you get 
it? he kept gnawing at the peaceful folk with that one 
question. 

Well, it w 


y Wheat. Yes, the first set- 
Tought it from Taurida in Rus- 
but when the old folks got into the 
er had carted along a bushel of that 


, and it does won- 


uch was Carleton’s 
He went back to 


Science. .-) 
E his ruined experiments 


» Sniffed around 
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in the fields, and among his papers. “That’s right—some 
of my Russian hard wheats did stand up better than the 
others.” But Carleton, alas, was never the kind to be im- 
pressed with the little exactnesses of experimental science, 
with the tiny differences between this and that little 
twenty-five-foot row of wheat. No, there was something 
Tough about him as the first fire bringers and wild horse 
tamers must a hundred thousand years ago have been rough. 
he sort of crude fact that brought a flash to Carleton’s 
Stay eye was the sight of eighty acres of upstanding Men- 
Nonite wheat in the middle of a world of desolation. 
here was a rush and a strange sweep to him. And now, 
orn in Jerusalem, Ohio, educated in a little Kansas col- 
€ge of the one-building kind that our smart folks laugh 
at, Carleton takes a jump. This Jayhawker takes a seven- 
thousand-mile jump in his dreams from the dark earth of 
1S own plains to the black fallow of the Slavic lands of 
Kharkov and Kherson. The world is this man’s laboratory. 


IV. 


Two days before the end of the year 1897, the wheat 
~'€amer married Amanda Elizabeth Faught, who was born 
n Kingman, Kansas. Carleton was by this time so com- 
Pletely obsessed with going to Russia that it is amazing 

€ tound time to get married; but they married, and were 

®Ppy—though there’s something to be said against a wool- 
Satherer whose pay is two thousand dollars a year, maybe 
€Ss, getting married and asking fate to let him be happy. 

OU see, practical people might bring arguments against 
this Strange man’s marrying, though to the sad end of his 
life Amanda Carleton remained the most devoted of wives, 
and bore him four children, whom they both loved. It 
Might even be argued that—but this takes us ahead of our 
Story, 


Carleton was married on December 29, 1897. On July 4, 
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CARLETON BOTHERED THE AUTHORITIES 
1898, he left Washington, D. C., for Russia and points any 

How he bothered the authorities of the Department o 
Agriculture to let him go! i 


+ He interrupted their objections, 
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deluged them with his fantastic imaginings, swamped them 
with facts, took the map of the Dakotas and Kansas and 
Nebraska and laid it atop the map of Russia in the region 
of the Volga. “There, gentlemen,” he kept saying, over and 
Over, “you see how exactly they correspond,” he repeated 
in his gentle but dreadfully persistent voice. He made the 
Authorities believe those maps fitted each other like blocks 
1n a child’s game. ‘‘There’s no real difference between these 
continents,” he kept harping—though I ask you, how could 
this man have known what Russia looked like? 

Mysteriously he seemed to sense what he wrote long 
afterwards: “A traveler on the plains of Kansas, if sud- 
denly transported while asleep to South Russia and de- 
Posited in the Crimea, would discover very little difference 
in his surroundings except as to the people and the char- 
acter of the farm improvements and livestock.” 

Well, what are you proposing to do about it?” asked 
the tired authorities. 

‘Don’t you see?’ he came back. “On our great plains 
of the Midwest none of the wheat is naféve. It got there 
helter-skelter, brought by this or that random settler. The 
Settlers had no notion whether their wheats could live on 
those fierce prairies. But in Russia—there the wheat is na- 
‘ive, has been there since the first savage tamed the wild 
8tass. Don’t you see? The wheats that grow there are the 
Ones fit to survive! 

Well—? 
fi But don’t you see—those are the wheats we must try 

l Our western plains that are exactly like the Russian 

ack fallow . . . cold long winters; hot short summers. 
uct rain—why, almost every inch of the little tat falls 
cane Sowing season—in both places. And the soils? You 
ant tell them apart!” 

‘Well—” 

Well, gentlemen, you must send me to find the best 
SSlan wheats!” 
15 
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It was objected he didn’t know the Russian angon 
He went home, sat down, proceeded to sweat to learn, tha 
awful tongue out of a pile of grammars and dicionaties 
ponderously. So, on his merits and without any pull an 
not by any means on a Government joy ride, ma 
Carleton went to Russia. Carleton had no pull, being vd 
worst mixer on earth. “He was terrible to talk to,” sai a 
one of his admirers. “He couldn’t see a joke, would look 
right through the fellow telling it to him and never hear 
a word of it.” Carleton won his point simply by bulldozing 
everybody, shrewd old Secretary Wilson included, with 
arguments they couldn’t answer. 

All the summer and autumn this renegade newly-wed 


ntastic hunt for wheat up and down the 
arth of Holy Russia. 


€ spent a little time with exp 
Odessa. He d 


: an sentences, in Eng- 
Sign language: “Which of our spring wheats 
stand the drought a $ A es 


nd the rust best 2” He kept asking these 


of peasants who 
of all he looked, 


d the East, toward 
where the map gets 
rivers. First and last 


u sow in the fall that 
3a hard wheat to sow in the 
dryness and the attacks of the black 


Push 
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rust. I have no doubt he would have brought home the 
spring Kubanka and the winter Kharkov without one word 
of Russian—for he had eyes. As if science and the getting 
of knowledge by men were such a new thing, such a mys- 
tery! Like all first-rate searchers Carleton knew what he 
needed and had the eyes to see it when he founditt.... 
He came at last, on his eastward trek, to the Turghai 
Steppe forty miles to the southeast of Orenburg, which is 
Teasonably far from Manhattan, Kansas. He got his great 
Tame into a droshky and drove out on to that prairie, hot 
as the Sahara, hot enough to kid you with mirages of trees 
that don’t exist and rivers of phantom water. Gravely he 
&ot down out of his carriage, fingered the black earth of 
those bald plains, so powdery dry they suck up the little 
rains of the short summer shower like a ten-thousand- 
Square-mile blotter. He stopped by the solitary, skin-cov- 
ered tents of the sullen yellow-skinned Khirgiz: it is only 
Wild ex-nomads like those Mohammedans who would even 
tty to grow wheat in that cursed land. And here the white- 
skinned Anglo-Saxon Carleton came to the end of his search 
among these heathen yellow tartars. 
€re he found the hard wheat, the durum wheat called 
the Kubanka. It’s a wheat that it’s hard to tell from barley. 
tere for God knows how many centuries in western Asia 
It has been sticking its light green shoots out of ground 
Stirred with a crude tool you'd never take for a plow. It 
les its short sturdy stems upward in weather hot enough 
ro discourage sage-brush. Its flat ripe heads that bristle with 
Pb) stiff beards are cut by infidel Khirgiz with little sickles 
in the hottest part of the day. Its glassy hard kernels these 
‘nor ant folk thresh out of their chaff by flails, or even by 
ee cattle or camels round and round on the circular 
innows of its straw. 
Such is the Kubanka. And here was what Mark Spee 
anted—it was a grain fit for raising in hell by a oe 
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salamanders. It was a wheat for American men who faced 
two years out of six. 
oe Apt dreams for this dreamer. He turned ae 
now and his eyes looked west, seven thousand miles oe > 
toward that indefinable front line trench of the amene 
wheat fighters—who are casually lumped together by oy 
folks and smart alecks as dissatisfied farmers. Carleton cou 
see those hot flat lands of the hundredth meridian. Carleton 


bought a fine lot of seed of this whiskered flinty hard Ku- 
banka and shi 


Pped it off towards its new home in the Wee 

Ee sent the Amautka too, and the Gharnovka, the 

Pererodka, all tough excellent brothers to the Kubanka. 

Nor was that all he did. Because, on mornings after nights 

spent with his everlasting rainfall charts and maps, he set 
out from God-f 


orgotten Russian villages, 
He watched the men who 


eir wives, their 
brats, one and all too ignorant to tead or write—but how 
they tilled their u unningly, with the pa- 
tience of so many glaciers, wi i 


machinery. That 
naturalist took back to America 
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degrees west and a few degrees east of the hundredth 
meridian, from north in the Dakotas all the way south to 
the Texas Panhandle. “It is here the Russian durum wheat 
must grow!” he assured them. 

“Yes?” they asked. And Carleton hied himself away 
from home again and turned himself into an experimenter 
who did his tests with states for laboratory benches. He be- 
came as well, in his own fashion, which folks found so hard 
to resist, a prophet. Now everywhere over those western 
plains, but especially in those dun-colored desolations where 
no sane man would try to raise wheat, you could make out 
his awkward bulk and his black felt hat. “Take a chance! 

Ty it out! You'll succeed with durum wheat!” he calls 
Out to the tough men, the crack-lipped plainsmen, wind- 
tanned and with crow’s-feet ’round their eyes. “The worse 
the conditions, the better bread you get from this wheat!” 
Carleton exhorts them. 

But did I say he was an experimenter? His huge test 
now began to sprawl itself up and down over the prairies. 

After all,” he admitted, forgetting he’d just been a 
Prophet, “the most convincing evidence that a new crop is 
or is not adapted to the region to which it is introduced 
must be found in the results of the actual trials of the crop 
1n that region.” 

€ planted the hardy Kubanka in those dry fringes of 
Our Western prairies where you don’t know whether to be 

Onest and call the country desert or be polite and call it 

Prairie. But he didn’t stop at that. When you think of 
arleton’s lack of humor you’d swear that by rigid logic 
€ would have doped out just one narrow belt of land where 
this Russian wheat would grow—one narrow strip to corre- 
Spond exactly to the dry torrid Siberian home of it. But he 
Was crafty; seemed to sense the million waywardnesses and 
Seeming inconsistencies of mysterious Mother Nature. “Pl 
trick her!” you can imagine him muttering. So he shipped 
the seed of the precious, Kubanka to every possible region 
19 


CARLETON 


ot our great plains, to every latitude from way down ’round 
Amarillo, Texas, up to the Valley of the Red River of the 
North, and even back east so far as western Minnesota, 
where it wasn’t so dry, not nearly so dry as that bearded 
bristly wheat seemed to demand. . . . 

So he doubted the logic of his own brain. 

Then in the Dakotas the hard wheats from western Asia 
began to do their stuff. Prof. J. H. Shepperd, exact cool 
experimenter at the North Dakota station, reported: “Pere- 
rodka made a performance of about eight bushels to the 
acre better than the best Fife and Blue Stem sorts.” Pro- 
fessor Saunders from South Dakota told about Kubanka 
and Arnautka: “They both stood the drought wonderfully 
well, and yielded in that very unfavorable season about 
thirty bushels by the side of wheat that yielded two to eight 
bushels.” 

But it needed much more tha 
it took a knock-down- 


rope for making macaroni. 

egan calling the Kubanka—with a 

mpt—“macaroni wheat.” Carl 

” : eton be- 

ae fantastic sort of macaroni drummer. He wrote to 

eer sen sepals at Lyons and Marseilles in France, 
Ping up our durum wheats, telling them to tell the 


macaroni-eating Frenchmen th 
i at we 
macaroni wheat, equal t PES Dak el 


o Russia’s—maybe b 
rushed up to Duluth, harangued the Suga eee if 
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chance they were missing. Strangest of all, he set out to con- 
vince America that it should make macaroni a national dish, 
as widespread a native dish as ham and eggs. 

Earnestly Carleton wrote, denouncing our hotels for 
their abominable macaronis. “The most common form in 
Which macaroni is served in this country is a very white, 
Pasty, doughy mass of sticks, served in dilute tomato sauce. 

€ most enthusiastic lover of macaroni would have little if 
anything to do with a dish of that kind. . . . It is very 

lttle wonder there are very few converts.” So he wrote, in 
those very words. To get the roots of his beloved tough 
durum Kubanka into our black dry American soil he turned 
himself into a sincere gulper of macaroni, became a sort 
®t macaroni messiah. This tall macaroni evangelist spent 
ays and weeks gaining macaroni converts. He -stuck his 
Nose in cook books now, instead of rainfall charts. He con- 
Sulted famous chefs. He filled page after page of solemn 
“‘tentific bulletins—Government bulletins which nobody 
ever reads—with tasty recipes for semolina made from 
durum Wheat. He gave full directions*for concocting semo- 
ma fr itters ; gave the exact temperature for confecting 
Semolina soufflés; praised the exquisite taste of cold semo- 
pa Pudding, which was particularly toothsome when you 
Sarnished it with gooseberry sauce! Such was his science. 
“Ut, after all, the chief use of any wheat is for the staff 
ife, for bread. And now the millers of Minneapolis and 
€ Northwest set up a howl about this new hard wheat that 
“gan to show up at their mills. “It’s so hard that our 
Machinery won’t grind it!’ shouted those millers. They 
San to abuse Carleton. T hey called the Kubanka bastard 
at and heaven knows what they secretly called Carleton. 
® Went to them. Wide-eyed, he told them of the mills on 
fro ar-off Volea—they made the very best bread in ee 
°m durum wheat. Gently he scolded them. With artless 
Praise of their progressiveness he flattered, encouraged them. 


4 ”? id 
W en Carleton was working on durum wheat, a 
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Professor Shepperd, “I remember of telling him of some 
miller who was grinding and turning out the durum flour 
in the southern part of the state. He fired up with enthusi- 
asm. He canceled a month’s itinerary of meetings with men 
of consequence—and started for that mill.” 

Carleton had twin loaves of bread baked out of his 
Kubanka durum flour and the flour of No. 1 Hard Spring 
wheat that the whole American nation prefers for its bread. 
He sent those loaves out with a questionnaire to two hun- 
dred and fifty famous persons, including the renowned cook- 
book lady, Mrs. Rorer. So he toiled at this delicate tangled 
job of getting the tough grain from the Siberian steppe 
on to its legs on the American prairie. He did that whole job 
himself. Never was there 
with so many Strange unscientific human angles by one man; 
alone, laughed at, cursed at, Carleton dragged the Kubanka 
grain along toward its strange battle with the black stem 
Tust—toward Nature’s grand experiment which Carleton 
himself never dreamed of predicting. 

He hardly slept those first 
and when he did h 


ments at Washington, 
busy, 


. M . 
came to his aid. S Men laughed at him. But Nature 


From one farm t 


o another the news of the hardiness of 
the Kubanka spread, “Why—that damn’ stuff grows on 


next to no rain. Got tw 
T enty-five bush last 
year,” one hard-bitten 4 E 


a work of science pushed forward - 
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spite of its nicknames of Bastard and Goose. But they were 
cagey, conservative, for every acre of this new stiff-bearded 
Kubanka grain they grew a couple of acres of their old 
stand-by wheats, the Fife or the Blue Stem. Side by side 
with the Kubanka they grew the old wheats, and so not 
knowing it they got ready a vast experiment for Carleton. 

hat was 1904. 

That year the black stem rust came sneaking. 

n the farms around Arapahoe in Nebraska, where the 
Sap-sucking parasites of the rust blasted whole farms of 
the Fife and the Blue Stem, killed them so they weren’t 
€ven worth cutting—there the sturdy Kubanka nodded its 

earded heads, heavy with grain that weighed sixty pounds 
to the bushel and yielded twenty-five bushels to the acre. 
0 it went through the whole northwestern land, up into 
the Dakotas and toward the border of Saskatchewan. 
ere fifty to sixty percent of the crops of Fife and Blue 
tem were blasted by the rust, there the fields of the Ku- 
anka durum were hardly so much as touched by it. The 
‘tmers were amazed. Even the millers stopped jeering. 
arleton himself was flabbergasted. And why not? 

€ had brought the Kubanka to the great plains to stand 
~ Ought, to transform the waste lands of the western fringe 
nto farm lands to fill the world’s breadbasket. It stayed not 
cause it could stand drought but because it turned back 
rue ack onslaught on the stem rust. Such was his science. 

€ had reasoned that the Kubanka would fill the pockets of 
the armers of the thirsty land down south *round Amarillo. 
in t here it caught on, made its great triumph way north 
Dakotas. Only seven hundred miles off was Mark 
arleton’s theory. Such is all science—not to be judged by 
me Tightness of its guesses but by its grand results for 
n. 


th From one cottonwood sheltered lonely ioe aes 
Toughout the Dakotas went the news of this ne g 


€at that would bring in money in the bad years, and 5 
2: 
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were, around remote 
cracker barrels, beginning to sw 
wheat, the hard 


ap yarns of that new wait 
ted Kharkoy, Carleton, of whom thei 
brought them the Kharkov in Sa 

Russia he had gone—as if he’d forgo a 
something the first tri ing his way to places far Met 
i Ose Kansas God-fearing Me 
nonites had brought their Tur 


Vy 

eng Toots deep into the black eart! 

green leay i 

dodge the deadly win 
This was the Kharkov, f 
With hardly a fight on his Part at all, the green fields “A 

this new grain spread like Spilled water on a level kitchê 
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floor, over western Kansas, up to Nebraska, down to Okla- 
oma, way out to Montana. In the summers after hard 
Winters the red-gold fields of it changed the wheat-raising 
game that was worse than a gamble into a chance, fair 
enough, for a man who was willing to sweat, to make a 
air living, If those Midwest men, building their new 
houses, buying their first coughing, two-cylinder, chain-drive 
automobiles, had only realized it was Mark Carleton’s eye, 
and no other, that had found this Kharkov for them— 


vi. 


BUT he was bad at running his own show. In the midst of 
the STowing triumph for his hard wheats, one of his daugh- 
ters was stricken with infantile paralysis. “I spent all the 
Money I could get hold of to have her treated,” said Carle- 
ton. “I spent money in places, with doctors where I had no 
faith at all, but where Mrs. Carleton had hope.” Of course 

arleton had to borrow that money. His salary was less than 

three thousand dollars a year. 

t is true that the farm value of the durum wheat crop- 
of his own precious Kubanka—for 1907 was thirty mil- 
ions of dollars. That was, for just one year mind you, Just 
three thousand times what it had cost our Government, 1n 
all, to introduce it. It was ten thousand times Carleton’s 
Salary for that year. 

t is also certain there would have been no durum wheat 
ee whatever if it had not been for Mark Alfred Carle- 
on. 


I am not suggesting that the United States Government, 
through its Carers acca have helped Carleton out of the 
Pitiful mess he’d got himself into, let alone reward him 
for his gifts to the American nation that were piling up ie 

ollars too many to count. He had only discovered the 
Kubanka and the Kharkov—in line of duty! 


And Carleton, who was no different from any other ob- 
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scure Government slave, asked no help from his boss, the 
Government. Idiotically he struggled to free himself. On 
evenings of the days of his grand battles to dig in his new 
wheats and make them part of our wealth, he foolishly bor- 
rowed money to buy a fruit farm in F lorida. He borrowed 
more money to try to dry-farm it in Texas. Imagine a man 
thinking he could make enough money dry-farming—with- 
out being on the job himself—to pull himself out of the hole 


of his debts! Was that common sense? But of course his 
sense wasn’t common. 


He went from bad to worse 


a and from worse to awful. 
He even borrowed little sums of 


among the ones who were fond of him, who knew tbe 
fundamentally hones 


Red Fife,” over the old No. 1 Spring Hard—the 
se ie, 14, half of the yield of hard red winter wheat of 
hane e n of Carleton’s variety—the Kharkov, more 
hundredth., poe bushels. The front-line men of the 
ood sean could laugh at those biting fall winds 
800d red grain of th arkov filled endless lines 
es towards the railroads, 
p Nebraska, and his own state 0 
d only known; >.. Or if Carleton 
mixer o. d "+++ Or if he'd just been a goo 
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Vil. 


THEN the mortgage was foreclosed on his home in Wash- 
ington. He moved his family to a shack with chinks to let 
the wind in—of course fresh air is healthy !—up the Poto- 
mac River. But they wouldn’t kick him out of his job— 
no danger. Not Carleton, known all over Europe as the 
leading plant pathologist of America. So he still could de- 
pend on that three thousand dollars. 

In 1917, from within his own office, by men whose po- 
sitions his own incessant searching had made possible, 
charges were preferred against Cerealist Mark Alfred Carle- 
ton. 

They were just charges, true charges, let no maudlin 
sympathizer deny or belittle them. It was charged that his 
indebtedness and that his interest in his private enterprises 
—miserable little enterprises !—were interfering with his 
efficiency as Cerealist in Charge of Grain Investigations in 
the Bureau of Plant Industry. Let’s be fair to the indignant 
workers in his office. How could their chief do his work 
with a hundred I.0.U.’s chasing themselves before his eyes, 
all day long, across the pages of his notebooks, his crop 
reports? 

But of course nobody was going to fire Carleton, the 
founder of the durum wheat industry, the introducer of 
the famous Kharkov, the reclaimer of waste western 
lands. . . . 

“We've got to save Carleton,” said one of the members 
of the committee appointed to investigate those charges. 
They tried. Certain of his loyal subordinates—let them be 
remembered and honored—came forward openly to their 
chief’s defense. And the committee—hats off, they were 
human—never acted on those charges. 

In 1918, one of Carleton’s sons was taken to a hospital, 
Operated upon for mastoid disease. While that boy’s life 
hung by a thread, his sister, a lovely girl aged seventeen, 
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took suddenly sick. In five days she was dead. She was cre- 
mated to save expense, Carleton was so poor. At this cere- 
mony Carleton, himself afflicted with theumatism, fainted. 
But here is a bright spot! He was relieved of his rheu- 
matism, by experts who pulled seventeen of his teeth. 


made a final effort to clear up 
y borrowing from a rich friend, 
of four thousand dollars, and 
grain men, sums not quite so 
lear in this place that with 


very bad for a wheat man in the Government to borrow 
from “the grain Interests.” 


In 1918, he was called to the office of the Secretary of 
Agriculture. The Secretary had been informed by an in- 
dignant Congressman, who had been informed by an indig- 

eton’s own office, of Carleton the 

orrowed from the rich grain man— 

l party. 

f the durum wheat industry, intro- 

; winter Kharkov, was given ninety 

Bees ete without pay, in which time he should pay 
n full hi Wealthy grain men, or— 


IN 1919 the acreage of the ha i 
f rd re ed 
twenty-one saa d winter wheat reach 
harkov, and that w i 
> at was one-third of e 
of the American nation. ne ee ~— 
r pine ve Next seven years, certain banks which held 
a es pee y Mark Carleton received checks, signed by 
R 1n whole or partial Payment of those notes. They came, 
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Without comment, from Boca del Toro in Panama, from 

uyamel in Honduras, and finally from the Laboratorio de 
Plagas Algonderas in Peru. So he drifted from one hot little 
Job to another around and below the Equator. 

The friends who had put their names on those notes only 
heard this good news from the banks—Carleton always was 
4 queer fish. Likewise old friends, who had long given his 

O.UL’s up for lost, began to get little payments, without 
comment. 

But it was so hot down there, and he was lonely, what 
With his wife and children away in the North. The mos- 
Quitoes were too thick for him—he was a plainsman, and 
the air was too steamy and soggy. On the 26th of April, 
1925, at Paita in Peru, Mark Alfred Carleton died, aged 

ty-nine, of acute malaria. 
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a colleague who Tespects the 
? 
memory of that strange man, “of a broken heart.’ 


no longer connected with th 

But why a monument? 
Carleton himself wouldn’t 
the transience of things tha 
monument be the flat fields of 


kov, lovely in the spring after h 
wheat hunter’s comi 
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CHAPTER TWO. THE WHEAT FINDERS 
MACKAY—AND OTHERS MORE EMINENT 
I. 


IN CONTRAST TO THE BITTER FATE of the wheat hunter 
Carleton, stands the serene life of Angus Mackay. This 
Square-faced Presbyterian pioneer, not knowing it, made an 
Experiment that took the Canadian pioneers out of the fry- 
Ing pan of the drought. Primitive comparer that he was, 

ackay’s utterly unexpected and fantastic discovery sent 
the golden miles of hard red spring wheat marching west, 
all the immense way from Winnipeg to the foothills of the 

Ockies, 

P Tofoundly hard-headed, his sharp eye the very opposite 
to the dreamy eyes of Carleton, Mackay prepared the way 
for the coming of the sturdy-stemmed Marquis wheat, filler 
of the breadbasket of the world. Mackay was more than a 

rerunner—it was this conservative Scotchman’s eye that 
first Saw this new early-ripening grain cheat the frost demon. 
Unlike Carleton’s, Mackay’s life has had a happy evening, 
and of him the folks of Saskatchewan say: “There is noth- 
Ng too good in this world that they can do for him.” 

f course Mark Carleton was a stupendous practical 
dreamer, boggling the little affairs of his own life, but 
Spreading—all by himself—the Kubanka and the Kharkov 
Wheats across the Great Plains, by his energy, by his bull- 

ozing salesmanship, by science. But the surging, red-gold 
Seas of the Marquis wheat came to color the Canadian 
prairie by no such lonely toil. King of the northwest windy 
lands, the Marquis dug its roots into that black earth by a 
most fantastic chain of random happenings. To hear the 
Weird yarn of it you’d swear God was for a moment kind 
to the wheat gamblers of the North. 

Dig through the dusty records, talk to the old-timers of 

‘askatchewan and Manitoba—you will be astounded at the 
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WILLIAM SAUNDERS 


topsy-turvy birth of the M 


5 arquis wheat: 6 mazed 
at the mixed-up crew of t 3 you will be a 


he Marquis me 1 
i n, who, not clearly 
knowing what was what, helped this wheat to get born. 


Aside from the two Doctors of Philoso es and 
Percy Saunders, they were not what toda ae ie called 
scientists. Chief of the lot stands old William Saunders; 
father of these two college boys, an old-fashioned druggist 
with a craze for cross-breeding Bodechentiie Te gee D 
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CHARLES SAUNDERS 


William who had the basic hunch. For the rest, the wheat 
ders were men of the soil, such as Thomas Sharpe, sprung 
rom the Stuarts of England but himself a wind-bitten 

Sarcastic Pioneer in the Turtle Mountains of southern Mani- 

j0ba. Sharpe picked the first spike—back in 1892—of what 
as since grown into billions of bushels of wheat. The baby 


Wheat was coddled and tended—with no notion of its 
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value—by the upright apple expert, William Macoun. It 
was nursed, planted, reaped year after year, by the farm 
foreman, Fixter of Ottawa, Ontario: Then at last it came 
to the flat black land near Indian Head, Saskatchewan, into 
the hands of Angus Mackay in the memorable and dreadful 
year of 1907. The immensely experienced eyes of that 
grizzled father of the settlers foresaw this early-ripening 
grain would take his prairie folks out of the ice-box of the 
frost. But Mackay denies all credit for himself, laughs, 
says: “Any other group of men might have found it.” Adds 


the tall old Angus: “It was just the fact of the frost that 
made Marquis wheat!” 


Such, too, is science. . . 5 


Il. 


LONG before there was ever a thought of the Marquis 
wheat, and four years before his discovery of the summer 
fallow, Mackay was only a Prosperous farmer in the Picker” 
ing district of Ontario. It was with no idea of making 
fundamental scientific discoveries that he went west. No— 
in 1881 this raw-boned Scot put his head together with the 
head of his farmer friend Williamson. “Let’s sell out here 
+ + + 80 West out to Manitoba,” one or the other of them 
said. “They say there’s a big land boom just starting out 
at Winnipeg.” It was gold that pulled Mackay. So the tw 


of them set out, with that mystica] confidence common tO 
all pioneers, obscure or famou 


obscur s. They set out feeling the 
gold already in their pockets—but never reckoned with the 


August frosts. They saw land ted-gold with wheat running 
fifty bushels to the acre—but never thought of the droughts 
the searing dry winds that turn heavy yielding wheat t° 
chicken feed. a 
Mackay got to Winnipeg; the boom—alas—burst in b1§ 
face. And in 1882 he was only an ox-team wanderer. Three 
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years before he hit on the marvelous trick of making land 
borrow rain in the good years to use in the dry years, he was 
only an anonymous one of many now forgotten wanderers, 
trekking west across prairie interminable like the ocean, 
Strange dun-colored land without a break on all sides sweep- 
ing up grandly to meet the horizon rim—like the ocean. 

A short way by railroad went Mackay in that spring of 
1882, as far as the feeble thread of the C.P.R. then reached 
into the vast northwestern wilderness. Then he walked, rode 
behind oxen. “T’ll go just as far as I need to go to get good 
land—land that suits me,” he said. But he was modest, 

Onest, never let on that some genius in him made him stop 
at the lush land of Indian Head, twenty miles southeast of 
old Fort Qu’Appelle. “No—I had no notion where the best 
land was. I gave a C.P.R. engineer a lift, made friends with 
him,” said Mackay. “He marked out for me where I'd find 
the best wheat land in the territories—so I went there. 

d now, and able to laugh at all vanities, he smiles to re- 
member the utter chance of his choice, 

But it is 1883, he is just past forty, in his prime, powerful 
and raw-boned, hopeful and idiotically patient. He sticks 
the point of his plow into the virgin prairie of Assiniboia, 
turns up, that first year, eighteen acres of strong clay loam 
into night-black, incredibly smooth and shiny furrows, lays 
the foundation for his work as a searcher, discoverer—never 

Teaming of it. : 

hat spring he sows the seed of the hard spring wheat, 
the Red Fife—itself an accident in Canada—and that year 
ature is kind to Mackay as She has a sly way of being to 
Newcomers, one year or another in that grim land. The dark 
loam of the little eighteen acres gives Mackay back his 
Stain forty fold. Two other Ontario pioneers join him along 
With the settler, Williamson. Together this band of four 
men gambles for gold, breaks five hundred acres of the lush 
€arth that’s richer than the promised land of Jordan in 
tble stories, 
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Sure—Nature will be kind again. Yes, it looks so to 
Mackay and his three pals peering west. The warm breeze 
whispers promises. The hot sun conjures up the young 
green of the Red Fife over those five hundred acres. ahe 
quick rains—who cares if the thunder showers are terrible? 
—pull up the long stems of the wheat as if by magic; fed 
this wheat is, by an inexhaustible humus never before tapped 
by plants sown by the hands of men. Then August comes— 
cool. And September, colder. 

“That year all of our crop was frozen,” wrote Angus 
Mackay. “Cutting commenced September 7, but frost came 
that night.” 

They were cleaned out. “Of course, this was an excep“ 
tional year,” said that shaggy-browed hopeful Scot, who 


ck gumbo furrows over the 
j ty-four. This will be the year. 
e hires teams, men to handle them. Into the fields drops 
the plump deep-troughed wheat seed, while the sun of April 
daubs the roadsides with the sudden flowers of the northern 
prairie. . . , 

Mackay gets a fine start at getting his crop under the 


ground—early, to cheat the fall frost. Then disaster, but 
disaster that means the beginni 
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All that summer—and there are fine rains, too!—there lies 
more than half of his new broken land, black, useless, fal- 
low, That summer a fine crop of Red Fife wheat turns to 
Tipe red gold by the side of this unsown, useless fallow. 

ackay is alone there, with maybe one horse. He can’t sow 
the fallow, but he hates all weeds. He harrows the useless 
land clean of stink-weed, pig-weed, tumbling mustard. But 
there it lies, bare and black, its straight furrows mocking 
him with what might have been. 

Comes the next spring, with the men and the teams back 
safe. Into the stubble of the part of his fields he’d managed 
to crop the year before, goes the Red Fife seed. Into the 
fallow land, last year bare and useless, goes the Red Fife 
mee Now for a real crop, for the first time—a money 

_ May passes, and the strange unplanned experiment be- 
8ins. The green down of the young wheat brings hope. June 
pomes, begins to slip by. Every day, each morning, Settler 

ackay comes out of his little house, looks west from 
under his hat for signs of rain, mumbles prayers at night 
to his old Scotch God for rain. June is gone, and no rain. 
uly is here, and instead of showers, come hot winds that 
Tear with a boisterous whoop all the way from Moose Jaw 
and the desert place that later gets the famous name of 
€dicine Hat. These are blasting winds that drive the mer- 
Cury up into the nineties. Not a drop of rain, and what can 
this an but hunger for the Assiniboia men, and failure for 
ac ay? 
_No, it means luck—for the next hundred years and more 
for the whole northwestern land. . - - by À 
hile the wheat of the whole northwest prairie shrivels, 
ed after day of that rainless sizzling August, a miracle 
oft. Pens on Mackay’s farm at Indian Head. On the land 
the farmers all around him, wheat has been cropped last 
Year and the year before—this year there’s not enough to 
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On Mackay’s own land, on the field where the year be- 
fore he’s been able to raise a crop—it’s the field he got the 
seed into before the men went off to the rebellion—on that 
land he reaps maybe two bushels to the acre. He harvests 
miserable chicken feed, cooked by that summer of hellish 
southwest wind. 

But on the field tight beside it—there stands Angus 


Mackay, looking, astounded, his gray-blue eyes wide at the 
wonder of it. Here’ 


Thirty-five bushels to 
Teaps off that field, 


Fate or luck or chance or God made that experiment for 
this plain pioneer, But Ma i 


“The farmers came from miles around to see those tw? 
fields,” said Mackay, zT 


À showed them how the crop on the 
fallow compared with that burned-up stuff on the stubble. 
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He 1 2 . > 

fe ie ane to diagram it or put it into two-dollar words. 
Bisa who Pe ie as simple as the one of the first cave 
Mth A: i eres warmth of the first fire was better 
RE ob = of his cold cave. It was a comparison as ac- 
Biers dh ay exact test of the modern Pasteur on 
ied éo Ai ad survived a deadly dose of microbes com- 
Bt old ac Act were not immune. It was science. It was 
on it? e brain of man. But who could today improve 

S ‘ . 

Mckee believer in God, whose Calvinistic God had 
who beer: all things, Mackay played a trick on God— 
nearly arid eae men to raise wheat on that rich but 
their land Pad . He taught the settlers not to crop all of 
ee by to plow part of it, till it, and leave it bare 

ry next up a mysterious something to cheat the maybe 
reap nahe: ‘That way it'll be possible every year to 
settlers *ro ing,” said Angus, the mild prophet. And the 
friendly of Hee him saw, listened, and told their wind-bit 

egan Really e west and north. And now that grim land 
allow add s open up. Now the black fields of the summer 
elds of ri e bigger and bigger checkerboards with the gold 

Stark E wheat, north and west on the prairie. The 
laughed. ess land was less cruel; houses came; men 
anions new children saw trees—but in those days only 

Te books. 


Il. 


s Mackay’s fundamental but 
f how to cheat the dry years, 
de up its mind it would 
ions of acres of north- 


IN 
entirely very year of Angu 
© offici pote discovery 0 
ave to F Canadian Government ma 
Western te something about its millions 
as TERUR where the earth was as rich as the weather 
ent w and malignant. It was 1886; Mackay’s experi- 
b as just beginning to be heard of—not by scientists 


Ut by th : mands 
e settlers. And all over Manitoba and Assiniboia 
Al 
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homesteads built with high hopes stood empty, prairie grass 
growing up to their doors, their builders beaten by one 
or another or both of those two demons, the drought and 
the frost. 

Now in 1886 a commission of the Parliament of Canada 
got the gray-haired, dignified druggist, William Saunders, 
to start the Dominion Experimental Farms, and for this 
job you'll admit he was as strange a choice as any. He 
wasn’t an eminent scientist. He knew nothing about wheat 
farming. Who could have told he was one of those modern 
animals called “organizing geniuses” ? He was already fifty, 
well off from a prosperous drug business, comfortably 
fleshy. It is true that he had, as a hobby, done some plum 
and crab-apple breeding—and it was well known Saunders 
was responsible for bigger and better gooseberries, In fact 
old William had a kind of fanatical belief it was good to 
cross-breed all kinds of crops—not only gooseberries. But 
of wheat he knew next to nothing. Who was this stately 
old druggist to help the plainsmen trick the hot wind that 
blew their seed out of the ground, or to get a wheat that 
would laugh at the sudden cold mornings of August? 

But Saunders was original. He started an experiment 
farm way back east at Ottawa—but didn’t stay there. The 
very first year of his new job, he jolted off on a journey 
west. By horse and wagon he bumped, till it was much 
easier for him to stand up than to sit down, through Bran- 
don, Manitoba, and toward Indian Head. Hundreds 0 
miles he drove, stopping at the poorest little homesteads, 
asking every settler: “What is it this country needs most?” 

The hot winds blew his hat off over the forbidding brow? 
lands ’round the new town of Moose Jaw, and here, an 
everywhere, the settlers answered his question: “We've got 
to find some way of reaping something those years whe? 
the June and July rains don’t come ’til August—or don’t 
come at all.” Then William Saunders met Mackay. It is 
wrong to call this a merely lucky chance, because Saunders: 
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besides being ignorant and original, had an eye for plain 
original men. He learned from Mackay the miracle of the 
Summer fallow. He looked at the hard-headed Angus, saw 
€ was from top to toe a dirt farmer—with a knack for 
seeing fundamental facts that lay under his nose. It is to 
the everlasting merit of Saunders that he cottoned to such 
men instead of to professorial test-tube agriculturists. 
€ appointed Mackay superintendent of the branch ex- 
periment farm at Indian Head, and in the spring of 
A Shty-eight the Scot began the building of that rude wind- 
t €pt outdoor laboratory where the Marquis wheat was 
Wenty years later to stand up under its most dreadful 
Ordeal. | | 
meld William Saunders—though he had none of his 
in Owledge—had this in common with Carleton: he thought 
i continents, not in glass beakers or the fine graduations of 
Cee ory burettes. Way back east at Nappan, in Nova 
o a, he started an experiment farm. At Brandon, Mani- 
a, only two hundred miles east of Indian Head, he put 
“R. Experienced settler, Bedford, in charge of a place. 
Xperiments at Indian Head or Brandon would be no safe 


Buide for in British Columbia,” said 
Willia our settlers out in Driti f the Frasee River 


d hard-working 


ild the farm barns and 


i S 
winds so boisterous that they blew the er 
> Saunders sent him trees—twenty-three thou 


St and fruit trees, mind you, to set out ina Ga g 


&olds, 
Ouses, in 
Ver, 

fore 
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Lord never meant for so much as a bush, a land bare of 
trees as the ocean. “Test these carefully,” admonished 
Saunders. This Gargantuan experimenter must try every- 
thing, anywhere. That was his science. Something deep 
down in him seemed to say: “Maybe one, two, ten out of 
these thousands of grains, roots, seeds, and trees will catch 
on, grow, be of value.” Like Nature, Saunders worked— 
wastefully, 

From coast to coast his superintendents sweated. 

Years went by. The wheat farms, thanks to the trick of 
the summer fallow of Angus Mackay, spread north and 
West, through the toil, the sweat, the strange gambling 
Instinct of foolishly enterprising pioneers. So far the official 
experiment farms of Saunders had little to do with this 
growth. It was the brawn of men and the drought-cheating 
trick of the fallow of Mackay that spread wheat to feed 

ungry mankind over that impossible wilderness. Squares 
and oblongs of alternate gold and black, black and gold—a 
whole day’s buggy ride you'd go and see nothing else. And 
away to the north, new wheat fields and fallows drove back 
the virgin Prairie, back towards Saskatoon where the ban- 
ners of the northern lights waved over new unpainted shacks 


of more and more settlers. Hurrah for those optimistic 
fools! Hurrah for Mackay! 


But the farther north tho 


b . Í be- 
yond latitude fifty-five, frickin ae Tatas 


ng the drought with the black 


frosts. Worse luck—the goo 


fallow, ten precious days slower, sometimes, than it ripene 
= stubble land. So much nearer the chance of the killing 
rost. 

“Give us an early wheat—just a few days ahead of the 
Red Fife, as strong and as hard as the Fife; and it’s got to 
make the same good white flour!” cried the apres 
William Saunders. 
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Iv. 


ee oak Carleton, Saunders sent the world over—for 
dred q eats, wheats to ripen phenomenally under a hun- 
oe aS. There he sits, writing letters to the far-off Mr. 
(eemced in Riga, Russia, who sends him the Ladoga, a 
a ates Yellow-flour wheat that actually ripens in Russia at 
Over ] ude six hundred miles north of Winnipeg - He pores 
€aco: ae from an obscure Moravian missionary to Arch- 
that o Denison of England, telling of impossible wheats 
ey €n in three months in the high Himalayas. He gets 
im cae Then his old cross-breeding mania awakes in 
aa : ere he sits nights, in Ottawa, on the tree-girt FEDEN 
ERA far off from the coyotes and the lonely 1m 
«city of the land where it’s hell to try to raise wheat. 
old Soseberries I’ve improved by cross-breeding,” mutters 
ir illiam, He runs his hands through his orderly gray 
aiton O5 his slanting, light-colored eyes. Why not 
ong’ Tecorded of this earnest man that he took byta r 
d Steep each day, worked in a slow, halting, ponder 


j i hour he 
Sat eadfully persistent way. And for every aaa ne 


and Li 
planned, his farm superintendents, ; 
ney Sharpe, genial Bedford, had to plow, grub, culti 

«v and sow a half a dozen hours or more. sa cane 


iG ae - i ts that our pral 
Wi y by cross-breeding eae A TA 


“py Sct what they 7 e,” 
i dnak i m all over the wor 


With 10SS-breed the earliest wheats fro r bale 
it Wo ur good Red Fife.” He assured the wore ee 
together not be hard. “Breeding wheats consists 1n ring 3E 
bring | Various varieties of grain in the ug wy ya 
Rives together various strains of cattle. Our Re pi m 
Strength, yield, the white flour the whole worl T i 
Roo wheat. The foreign wheats will bring earn 


to th, 
~to 
dodge the frosts. . . .” 45 
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As if it would be easy to get what you wanted from 
those hundreds of thousands of different wheat ctl 
rising helter-skelter through the complicated machinery o 
heredity. 


So it came to pass that in early July of 1892, the proud 
Red Fife wh 
ripening Hard Cal 


dren. It was in the gentle wooded fern-carpeted Valley of 
the Fraser River, British Columbia, that this momentous act 
of nature took place, under the eye and care of the bushy- 
bearded Thomas Sharpe, who was austere, chewed tobacco 
correctly, spat mightily and notoriously—and was a lover 
of nature. 

Who knows,” pondered Saunders, “wheats might breed 
different children in the Far West, or on the prairies, than 
wheats incontinently 

- So he cut and tried, 
illion-to-one shots. And so doing, he 
usiast sent one of his educated 
on a breeding jaunt across the 

chemistry, was no botanist, 
was anything but a plant-breeder, But the trip would be 4 

T the boy, and before he left Ottawa 
his sedate father showed him the delicate trick of putting 
the pollen of one wh Pistils of another. So off goes 
the greenhorn Wheat-breeder, ercy Saunders, cross-breed- 
6 ns way through Brandon, Manitoba; stopping with 

at Indian Head in Assiniboia; coming at 
tobacco-chewing 
-spoken, tireless at 
bbing underbrush, 


those Persistent ferns— 


lover and 
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they turn 
Hard ae the chaff, still green, of the just flowering 
earthly good Icutta, planted by Sharpe that spring. What 
Rosca; yks little wheat? On the plains north of 
acre! It is se aas yielded a miserable five bushels to the 
a binder to cut! 
m pinio Percy. ather says it ripens airly,” growls Thomas 
2 eru 
this ore pull back the green glumes from around 
Pull out i little wheat’s secret flowers. Tenderly they 
Masculated aay Sete stamens from those flowers. 
emale wheat the Calcutta is now what you can call a 
elicatel t—fit only for motherhood. - . - 
Pollen foe Ps take a little of the golden mysterious 
iz his life-beari ower of the good Red Fife, growing close by- 
the mothe ing dust they sprinkle on the feathery pistils 
Steen chaff of Hard Calcutta. Gently they turn back the 
Patils they’y this mother wheat into place, to protect the 
OMT anaes With the finesse of a pair of Swiss 
sae Patdare ey wrap thin Manila paper *round the head 
Fi at other E to keep chance pollen, from who knows 
€, male, x H, at, away. On this paper they mark: “Red 
h Wenty-th ard Calcutta, female.” 
arpe and Pa such strange marriages, 
Thee his y Percy Saunders make. Then Percy, 80°53 back 
al Omas tre has been a wonderful experiences and 
es encro P o behind there to watch. Among the 
Sh ley, amid a ing ferns of that almost tropical northern 
«pope inks e crash and the boom of the falling fir trees 
Was like 2 at the thousand jobs old William sets him. 
te ough nob on the end of a rope,” grumbles Sharpe 
for a col ody else would take that independent charac- 
anythin t. But he was disgusted to have to be told to 
Morice ne ee Sid it—and well. 
mother wheats conceived ? Will they set seed ? 


bi ape w 
Inds atches; tends those fateful heads; sees A 
the hardening ernels 
47 


gobb 
le them up; feels gently 


in all, Thomas 
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and the swelling spikes 


Success, were fruitful 3 many heads of the cross-bred oe 
did set seed. Now just at the Proper time the bearde 

superintendent bends down over them, snips off the ripe 
heads as they nod on the stalks, pack 
bag, mails them off to W 


€, part of nature, this strange man has 
a bee who Marries trees, accidentally 
ne on to the pistils of another, as 1t 
e blossom of another. 
Ottawa from Agassiz 


ll these, old Saunders 
ailing to cheat the frost 
d folks of the plains are 


holding the 
wheat and his ear] Tipeni 

the rest of the mail’ Saunt ane 
come in, p 


í 0 crs office floor, Two farm boys 
» pick up this little sa x i 
catch with it, i 


ody — excepting old William, who 
very well knows he ought to have she RE i a aisg aes 
cross-bred wheats there is the devil to 
© ago hasn’t Angus from Indian Head 
48 
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pty maturing grain is another point of very great im- 
en I need not remind you, Sir, how safe the field of 
u oga wheat on this farm looked on the morning of 21st 
e last, nor how cold and green its neighbor, Red Fife, 
ing ‘ia twelve-foot road, looked on that eventful morn- 
ee Mackay is always the comparer, knows what his 
Me Peed, knows too that this early Ladoga from old 
or hee though a fine early wheat, gives flour too yellow 
* his folks to sell. And old William knows what his man 
ae aes nows, and now, the wheat’s lost, there 1s hell pop- 
es here are those new wheats Thomas Sharpe says 
aot ” roars Saunders. 
cep the hue and cry of looking—everybody scared, 
9 absolutely, completely, to distraction, of the Old Man 
POAN pe age—some genius looks on top, that Cuphea 
of th for his nameless memory! Now William plants a 
in Re ae children of his new married wheats. Each spring 
Natin ack yard he plants them, with a strange ude 
nes industry he amasses hundreds of sorts of cross- í 
just so. Under the soil with his own hands he puts the seeds, 
pats down the earth over them, with great gr 
theme bels on sticks by each little hill. What rat 
turn o, € Knows ahead of time these wheat chi He bea 
Shre Out good, bad and indifferent—but mostly indi F 4 
> On, old Saunders knows too that, while the bits an 
With € way or another, most any kind of human í ere 
Wheat it’s another kettle of fish. He reaps his 
ee tests, ponders. 
Here. Men of the plains need a stu 
Macks an old yellowing letter, fro 
ackay, He yellowing etter, tie 2 
that p es been trying to start a Veget ©, make 
arm at Indian Head. Before anything c4 pee 


Sta a 2 
~a 7t the infernal wind blows the seeds put a 2a vile 
Way yy SUS finds them growing later aa te Pap out 


Ha! Ha! Cabbage and cauliflowe i 
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times and they are as often destroyed. . . . Will one E 
another of these new wheats turn out to have strong enoug 


stems to stand such mighty coughs of the northern storm 
gods? 


What chance has old William, fussing there? Well, 


- - . But he gnaws at his job, experiments 


not days, and he thinks in decades. In 
sıx short years, helped b 


bred grains and hybrid cereals, in 
perimental plots of the farm at 


S year next year but neve! 


i il ow many absolute 
e actu tell. 
And all this time, by a wy, TOWN away? Nobody can 


> Y a chance that the ki d God watches 
over, each year Saun R peA Macoun, 


eh í away the seed of He 
arria ; iser- 
able little Hard Ca] a of the Red Fife and the mis 


a fine upst: di nda 
sluttish mother with m Beading human father a 4 
Macoun sticks at hi 

ilfavored wheat plants, bad-yielding children favoring 
50 


E 


their mothe 
W. r; late ripening i 
i Rete pe tect heats alias ae 
und a L E ean es science! But always there i 
ee plant t ae aie looking over Macoun’s sola 
a a. “Notebooks fo e golden when the Red Fife is still 
ae ing the yields r has years these two men fill, exactl 
=a dars of E every new wheat, counte a 
T iker do get = bo expertly the strength of ie 
a — eea E themselves. They know a stalwart 
sping, hey inow itter of dwarfs. But they never quit 
oa a future heave ae well, that a mite of a mother may 
oes Bitedine ee mre champion prize-fighter into the 
a humpty- a, Hol s no different than the blessed ran- 
a : rs Ibis a aes of the begetting of human be- 
Hinitive scien ng and trying, eternally. It is the sound 
as science, ce of the days before there was such a 


THR bebe V. 
ury t 
> ES TS The frost still threatened. At Indian 
ackay, grizzled now, began to get 4 new 
t new wheats to 
imental farm, 


am. 
it, tin Winer 2 a natural advantages o 
Prairie it, wat hoe tried its strength. 
Roy le, grown ies ed. There he stood, the very salt © 
Bto Settler A the prairie since the early “eighties: 
onger, dignified gay sideburns have 
is square-cut face, 


by n do 
th: wn ` 
before his ears to frame his s 
11 black,, thatching com” 


a Faraday- He measure 
bred by William 


Paren Sh 
thie” s een. eyebrows were sti 
agai New art ae like the eyes of 
pt the aT. fae ae Preston 
ife. . 
d about to try; 


oe 
Nt it . 
to the settlers ’roun his was 4 
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communistic sort of science, 


eo was 
eports: “The past season 
air fulfillment. . . . The heavy 


til 
ssary to rush the growth was absent un 
mid-July, oie xcessive hot w. 


Ty little need o 
Promising early-ma 


and Fort William grain men 
» Would not 


pay No. 1 Spring Hard prices 
Sif Wey his Settlers—with 


e was salt of the Prairie an 
change it, bring human ife to it, 
was busy testing j 
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hori . 
a like the rim of the ocean. Now these vacant 
four red To broken by the heads and shoulders of three, 
bellies fille tari painted elevators—waiting to have their 
eyed fathe with Red Fife wheat. Mackay showed the slit- 
ies a ve ers and the rangy sons of these hundreds of fami- 
illiam Ny bearded wheat, baptized “Huron” by old 
t was earli ould it replace the old stand-by, the Red Fife? 
easily ee But didn’t the grain of it shatter a bit too 
whe blasts of the southwest wind? 
ead fq Se festival days of communal science on the Indi 
at the sche the children of the learners played—wondering 
Sand ae t of a tree—in the shade of the one hundred thou- 
Persist €s of the avenues, shelter belts, plantations that the 
farr €nce of Mackay had made grow on the experimental 
and es children came from new clusters of sod-houses 
Opened S close by the railroad the wheat land had just 
old gir] esterday you might have seen that fourteen-yeat- 
doing 4.” buxom in patched pants, bare feet, brown legs, 
ance on the black gumbo road beside the new 
ergy Station, south of Saskatoon. Of course it was the 
and DN that girl, got from the loins of her strong father 
q Ore e was this kind of energy 
are the a Mackay or Saunders, these strang 
bread. g 10st for their own bread, in order to give t 
D People was the life of the compare! 
"AY ge € brought human company tO the 
ese of the prairie. 


Tesg d 
s edia.: te oat and @ 
tandyy, UP in a neat ministerial facies in their 


Store P Collar, Angu: rowds . 

Piec clothes out eE fields. “Here 18 2 
th ed ubble land that has been plowed in hg Eal 
3 another He the following spring,” he told them.. 


Indian 


$ a 
Tailroad 


reed plot “a the spring 
being. Hoo.” gang-plowed in the s2; being worke 
fore 4, ere’s another, sown by drill eae rd ae stands 


Te 
Wheat after seeding.” The farmers 
on each field. Not so bad—but not much 53 
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between them. . . . “But alongside here,” ended up Mac 


ay, “is a piece of fallow land, plowed spring of Jast yea! 


: s 
e farmers compared, saw for themselves ; their Be, 
y and golden with a magnifice 


been an exceptional one,” l 
wisdom topping that of the highest-paid official governmen 


e their wives, under the 
getting into the poor de- 
fiant little flower beds of that farm, and whispered women’s 
Secrets, out in the sun on a bare black field stood Angus, 
telling the husbands: “Tt js worthy to notice the effect 
fallowed land has on the crop... it having prolonged the 
Tipening process fully eight days over that which has been 
fall-plowed. . | » He reminded them of 
last year’s crop—and the sudden wrecking of that hope by 
the August Snowstorm, catching wheat made late by the 
fallow. 


The settlers all over that country knew they could bank 
on Mackay. 


VI. 


COMES now a fantastic event to hurry us towards the more 
or less happy ending of this comedy of wheat. Back at 
54 
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oy a, wise William Saunders goes on seventy, sits some- 
un confused but never discouraged among better than a 
r, ol new sorts of spring wheats. Now he hires his son, 
uss SE E. Saunders, brother of the chemist Percy, to 
who Be these new wheats, select them, improve cherie 
ave ows? Charles Saunders freely admitted he di ni 
of RN particular yen to be a wheat hunter, never thong 3 
scientic® a wheat farmer, never planned to be ee eat 
held the ough it is true he was highly eaves ; od 
illi e degree of Doctor of Philosophy. His fat aTa 4 
he eeta appointed him, insisted that he take it, even a Şi 
outla turned down this new job! All in all he siepe a 
bear, Ndish companion and co-worker for Sharpe ve os 
the — vas stained brown, for Mackay with face brown ; ym 
c Be ne sun and wind, for Macoun who knew all o 


aia Charles Saunders had patience, and marvelously 
`< Ever and knowing fingers, and with these he went at pick- 
aig Cut heads—even solitary kernels—of the mixed-up 
ildren of cross-bred wheats. Slender, tall, not healthy, 
arles cared much for the refined things of life. He was a 
en chemist, but hadn’t entirely wanted to be OAS ait 
si ° had been his stern father’s idea. For years he had studie 
tens, in New York and even in London. He had taught 
aneteatl song to the young ladies of St. Margaret’s College 
1 Toronto. Professor Buller, who has written a book about 
1s deeds, says that Charles Saunders was masterly on the 
Ute and took a keen pleasure in song. Getting over an ill- 
ness that weakened him, he had taken up, become a wizard 
at a most delicate sort ‘of French fancy-work. How could 
1s man be a wheat hunter? And yet, if William Saunders 
adn’t picked out his son for this job, there’s an excellent 
i ance the Marquis wheat would never have been born. 
ut this comedy is a scherzo of ifs and buts! : 
Fi In the ten years that had gone by since the time the Red 
ife and the Hard Calcutta had been bred by Percy and 
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Thomas Sharpe out at Agassiz, many adventures, deaths, 
and losses had come to the children of those two wheats. 
The two Williams, Saunders and Macoun, had toiled, torn 
Out rogues, incessantly thrown away the less promising 
wheat plants—with an expert cruelty it would be beneficial 


Why now did Charles Saunders, new at his strange job 
in to pick out early ripening plants from the plots of por 
Aarkham? Heaven ows! Out of ninety-three differe” 


: ‘cht 
d eighty-fifth in the list, only €g 
mk the bottom, Its kernels eee light chaffy, company 

: Ancestor the Red F; : eat 0 
weighed fifty-eight pounds te Why, that wh 
prairies a wheat to be ca 


ixty! Of itr R x t 
Red Fife. is TPened six days ahead of father 


3 
: p ut then there her whea 
that year, which Tipened Were forty ot ; 


this piece of wisdom: “Animal breeders know the best 0° 
ing animal does not alw 


3 : . 
parent.” So maybe this gentle, delicate man, with su? 
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cheeks and great sad eyes protected by a white cotton hat, 
nt on a folding stool by the side of a garden of nodding 

eads of this maybe good, maybe bad Markham wheat, cut- 
ting off heads of it. 


‘Wheat can be improved fastest by picking out one extra 
800d plant and multiplying seed from that,” says Charles. 
ut how does he know a plant is extra good? And in how 
many ways is it extra good? Alas—not the greatest wheat 
8enius in the world could foretell it. Does Saunders not 
eae that here he deals with the same grand lottery of 
d xed-up strength and weakness that two human parents 
“al with when they mix and multiply their seed? Who 
ees to prophesy the issue? It is a sad magnificent busi- 
ss of heads and tails—this breeding of any living thing! 
th ut here you see Charles Saunders next spring, sowing 
€ seed of this extremely medium-yielding Markham wheat. 
om looks delicate, looks like anything but an outdoor 
t Orker, not at all like a wheat farmer, but his friends oe 
li at for thirty-five years he has looked that way—and stil 
ives. New stools of the Markham shot up, ripened in the 
gon 1904. “Will our wheats make strong flour? ‘That 
Was what old William Saunders was always telling his son 
to look for. Too many times, fine early-ripening frost-dodg- 
nie: Sains had gone out to try their luck on those grim 
uns and —starchy. 

‘Tom Ral Be Bre: varieties of these ney 
‘Tossed wheats Charles Saunders picks out a few eae 
Puts them solemnly in his mouth, chews them care Ge 
Without swallowing them—wads them up in a ball in his 
pouth, like chewing gum. Along with all these other a 

€ chews the seed of the fair-to-middling Markham. ps 
chewing business is no invention of his—its an © ma 
of practical wheat men, who say the gummuer sour leas 

€ stronger, more glutinous, the flour from it. The kerne 
of the Markham make a good gum. They're high in gen 
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in gluten as the prairie wheat has got to be. But what of 
their flour? “You could chew wheat till you choked and 
you'd never know whether the flour from it would be light 
or dark,” says an old-timer from Saskatchewan. 

But the kernels of the Markham were good and gummy, 
and next spring Charles Saunders planted them once more, 
and that fall he gave the wheat that grew from them the 
noble name of “Marquis,” —nobody knows why. And now 


his father, old William, does his last simple stroke of horse 
sense, makes his last si 


call it science? Wise 


exactly twenty years of getting fooled by wheats that 
Tipened early, that yielded heavy, that stood up under the 
hot blasts of t 
atchewan mornings only to make poor flour— 

old Saunders Says to his son Charles: “We'll get a roller 

ll buy a little roller mill and make flour right here 
€ prairie.” 
ted tests with a hun- 
he red plump kernels 
of the new Marquis wheat into the Allis- 
“Marquis wheat . - - 
Produces very strong 
And what of it? Dig 
fports of that year and you'll fin 
Teworks fired about this Marquis 
ty-seven sorts of wheat, this Mar- 


the list of yielders! And it wasn’t 
so tremendously fast to ri 


n a series, in the course of a hund 
dred wheats, 


of the grain 
Chalmers toy 


ripens a few days before Red Fife. 


Charles, William Saunders lets 
nd down this list of laboratory 
ea. It too has fine flour. And it 


yields much heavier here on the experiment plots than the 
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Marquis. Here’s the new wheat, named “Gatineau” after 
the beautiful river that comes down to Ottawa from the 
north country—this Gatineau has a dozen excellent points, 
that stand out here on this sheltered Ottawa farm. There 
you see this faithful, steady old William Saunders, sitting 
looking at his list of wheats that have grown so lustily be- 
hind the pretty shelter belts of the Ottawa farm. “Yes— 
but what will the prairies do to them?” he ponders. In- 
wardly doesn’t this wise old man, wise through experience 
of failure, curse these pretty experimental plots? His hair, 
his heavy brows over his slanting strange light eyes, are 
white now. How can he any longer hope for the miracle of 
a new wheat—to take the western men out of their frost 
fear? He has learned enough not to trust those fine breeding 
experiments. He is wise enough to gamble. 

“Let’s try out all of our strongest, highest gluten wheats 
on the western farms,” says old William. So out west 1n 
bags goes the seed of the Chelsea, the Gatineau, the excel- 
lent early Red Fife, called «pp —and the red plump kernels 
of the Marquis which the expert Charles Saunders has 
chewed and not found wanting. 


VII. 
Ir was the year of 1907; and what a year that was. To 
ngus Mackay all years were exceptional, but this was the 
champion of all exceptional years—for exceptional badness. 
All through April, even the last part of April when the 
askatchewan men should have been getting their seed 
under ground, that ground stayed hard as granite under 
cold gray skies. No seed at all could be got in *til the 
seventh of May, weeks late—hardly a settler got his wheat 
drills out of the barn ’til the middle of May, a month late. 
anitoba, Saskatchewan, ‘Alberta—three provinces ate 
Nervous. The lean tanned men of a thousand miles from 
est to East kick their toes into the hard black earth, look 
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at their houses and barns—not yet paid for—think of their 
wives and children. “Were a month late getting the grain 
in,” that’s the spoken thought and the worry of wakeful 
nights. “This means we can’t begin to harvest ’til Septem- 
ber—and what of September?” 

Every northwest man knows September may be any- 
thing in the humpty-dumpty weather of that land—any- 
thing from a mild Indian summer to roaring winter. . . . 

The seeding is a month late. And at Indian Head Angus 
Mackay puts under the earth the seeds of the wheat Charles 
and William Saunders have sent him, sows them carefully, 
in the line of duty—Mackay’s too old for great expecta- 
tions. He sows, tends, cultivates the fields of the early Red 
Fife, called “H,” of the Gatineau, the fine-yielding Chelsea 
—and the just fair-to-middling yielding Marquis. What 
will August, September be like? 

What a summer! June was not a bad month; there were 
rains, and some sun; in July there was enough hot sun to 
shoot up the late grain on all of the fields. Mackay walks 
up and down his fields. Here is the grain on his fields that 
last year have lain fallow. A fine heavy stand here on these 
fallowed fields—but late. Still green on the fallow fields is 
the grain, and here it’s the last of July—that’s as always the 
trouble with his trick of the summer fallow, cheating the 
drought, but holding back the fine heavy stand of the wheat 
just long enough for the danger of those cold mornings. . . , 

Mackay walks serenely through these experimental fields, 
looking for the beginnings of that change of the grain from 
green to the ripening yellow—and looking at the sky. What 
an August! The sun seems to lose his force. Squadrons of 
gray clouds sweep up from the West, riding low. Morning 
of the first of August—thermometer, thirty-five degrees! A 
little warm spell, and then, morning of the twentieth of 
August, Angus steps out, buttons his coat to his chin, looks: 
temperature this morning—thirty-three above zero, Fahren- 
heit. 
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Recorder that he is, Mackay sets these figures down— 
not for a day in these twenty years has he failed to report 
them. They are the simple data of a gigantic experiment. 
But what of the wheat? On this morning of the twentieth of 
August, the heads of the still-green Red Fife on the fields 
of the settlers on low land around Indian Head are nipped 
while forming. ‘“Well—maybe there’ll be a turn for the 

etter,” Mackay tells the worried neighbors. 
_ There is a turn—for the worse. Cold rain comes, plaster- 
ing the fields with slippery glaze of black gumbo glue. The 
Red Fife, staff of life of Saskatchewan? It has barely begun 
to turn from green to yellow. Mackay goes to his record 
Ook and writes down: “It is the worst season known since 
this country was settled in 1882.” 

September is here. The skies clear. And on the night of 
the twelfth of September it really freezes. Throughout the 
Northeastern land there is a massacre of wheat. What was 

fared last spring has come true this autumn; there’ll be 
Patches on the pants of the farm boys this winter, and no 
new shoes for the girls. Yes, you may ask: why do these 
ardy fools try to raise grain in this terrible land? I’ll give 
You no answer. 
ut Mackay walks out towards his fields on this morning 
Ot the twelfth of September, up as always, at six, the sad 
Story of the frost set down in his eternal record book. 
€thodical, a philosopher who seems always to accept what 
a n sends, his eye is as clear as ever it was in that memo- 
if le dry year of eighty-six when he learned how to cheat 
€ threat of the drought. He walks out to his fields. His 
oo eyes look about him. Yes, here’s the Red Fife, cold 
at green. Yes, the frost has killed it. Here’s the wheat 
alled the Huron, there’s a patch of the Preston, and close 
aA It the Pringle’s Champlain—old William had great hopes 
ant one. But here they all are in ruins—worse off than 
Sin ed Fife, if anything. No—this year has left no wheat 
€, no hope of anything. . - - 
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But what’s this? Here is a little patch, just one-fifth of 
an acre in a great frame of desolation. Here’s a little field 
of a new wheat, Standing straight, with plump beardless 
spikes that nod a little, still a wee bit on the green side 
maybe—but ready to cut for all that. Mackay’s old gray 
eyes look at this bald stiff-strawed wheat, its head a peculiar 
lovely red-gold. His experienced hand pulls a head of it— 
picks out a few kernels. Yes, they’re hard, good and plump. 
Here by all that’s outlandish stands a wheat that’s ripe and 

t to cut among the ruins of all the others. 

Here’s the Marquis. . . . 


On the fifteenth of September Mackay cuts it, measures 
and weighs the grain of it. Yield: forty-one bushels to the 
acre. Here is his second miracle. There stands old Angus, 
once more with an experiment done for him—by the frost. 
Out of his immense experience with the shortcomings of a 
hundred of old William’s wheats in a dozen bad years, now 


ought, he sees the marvel- 

in this worst of years. The 
Saskatchewan men were right in their faith in him: never 
fear, when a real early-ripening wheat came, said they; 


Angus Mackay would be the man to know it. Now the 
Marquis has come, 


VIII. 


IN that sad fall of 1907 when too many prairie families 
had no threshing at all to do, Mackay set off for the Exhibi- 
tion at Regina with a bushel of fine ted wheat. It would 
have been hard for the eye of the most expert inspector to 
have told that seed from the seed of the old Red Fife. To a 
great crowd of settlers, down at the mouth with the frost, 
the grizzled Angus showed the seed of that strange mar- 
Tiage of the Red Fife father and the poor little short- 
stemmed Hard Calcutta mother. “ *Tis ithe new M 
wheat—here’s the wheat for our prairies. 
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The settlers stepped on each other’s toes, jostled ’round 
the tall patriarch to get a look. 

“On pea land this new Marquis ripened nine or ten days 
ahead of the Red Fife, stood the cold, beat the frost. It was 
Six days ahead of that killing frost,” said Angus. “Even 
on our summer fallow—where wheats always late—it 
Tipens as fast as the Red Fife does on stubble. . . .” 

here was a babble of questions from this crowd of 
Weather-gamblers. In a moment they seemed to forget last 
year’s disaster. “Where can we get this wheat, Angus?” they 
Pressed him, demanded of him. Mooney, the seed dealer, 
Offered ten dollars for the lone bushel of it. Now over the 
Prairie ran the news of this heavy-yielding, sturdy grain— 
Mpening days and days earlier than the Red Fife. Angus 
ackay had done the test, found it so. And who doubted 
the word of Mackay? 
five short years, in that fantastic way new strong life 
ies increasing, the frost-cheating Marquis spread from 
dian Head, everywhere replacing the old stand-by, Red 
Fife, From a scant half-bushel sent out to Angus from 
Ottawa, sown by him in that gloomy spring of 1907, this 
ted wheat multiplied to millions of bushels by 1912. Mar- 
quis became the overwhelming fact of that land, from the 
akes of Manitoba to the Alberta frontier where the ragged 
Peaks of the Rockies throw their giant shadows over the last 
Western wheat fields. As fast as Donald Mackay, lean tall 
eXpert son of Angus, could multiply the seed of it on his 
Hy n farm, northward marched the Marquis wheat. Enthu- 
Slastice settlers saved out part of their year’s crop, sold seed 
ia €ach other: like a benevolent pestilence the Marquis 
fe ae to silly wheat growers who once more dared the 
Ww d Augusts north of Saskatoon. In that strange land there 
Whe Now one work: the sowing and reaping of Marquis 
Cat, ripening earlier, yielding heavier than ever the 
co Fife, its father. Go to that strange land in August. 
63 


MACKAY—OTHERS MORE EMINENT 


Stand in the fields of it: you'll stand in the middle of a 
land that’s a bowl for God to eat wheat out of. And from 
the middle of it at night you’ll see the beams of the head- 
lights of Fords twenty-five miles away on the horizon rim. 
But is there now no more danger from the frost for these 
northern men? Never fear—there are years when the col 
still comes too soon: after all it’s only a few days earlier 
that the settlers can Teap the new wheat—in a land where 
it’s the droll custom of summer to switch seasons with 


winter. But those few days do help. You see, it’s like this 
with those folk up there: 


t ps, these wheat growers are poker 
players with an absolutely unconquerable nature. Here 1s 
Marquis, giving them a new stack of chips. After all its 
these men, and the husky children their stern land breeds, 
more than any science or any new wheat or new-fangled 
discovery, that have made that Canadian land. 

Here’s the happy end of this story, not at all like the 
shameful fate of Mark Alfred Carleton who helped the 
Wheat men far to the South. For his part in the finding of 
the Marquis—and everybody must admit it was important 
—Charles Saunders, the artistic son of old William, was 
given a pension of five thousand dollars a year, for life, by 
the people of Canada. Cheated of health, he can now devote 
himself to the delights he had always craved: to the music 
of the flute, the art of song, the reading of French classics. 

Of the eminence of his father, old William Saunders, 
there is no question. Founder of the Dominion Experimenta] 


64 


THE WHEAT FINDERS 


Rye! yg et 
2 re | 


AGASSIZ—WHERE MARQUIS WAS BORN 


Farms system, father of Canadian Agriculture, he lived to 
fe his Marquis wheat sweep over the prairie, build bold 
me homes there, and even great stone Universities like 
tc One that startles you on the bare land west of Saska- 
è n. Will the searching and science that now buzzes in 
pose laboratories bring a wheat to beat the Marquis that 
kE born in part of the crude cross-breeding dreams of the 
out old druggist? 
fo “As for Angus, he lives out his life at Indian Head, com- 
Mires le in a square brick house—under trees. Angus ad- 
fale Most of all good settlers who make an expert summer 
a nf who hate weeds. Philosopher that he is, he remem- 
the h est the facts of the invading armies of grasshoppers, 
va Ot winds, the hail that wipes out the work of a year in 
sided. nutes. With a smile he recalls the drought that pre- 
TS Over the experiment fate made for him back in ’eighty- 
eet the cold that killed all of his wheats—save the 
o esi 1907. Strangest of facts, the fields of those 
R periments were hardly a mile apart! i 
or men . . . “Oh, of course,” says old Mackay, ‘it 
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was all due to the foresight of William Saunders. He saw 
the need of an early wheat.” P 
Mackay himself? In his own honest view he is nothing— 
why should anybody make a hero of him? He smiles, this 
man who has welcomed the cruel facts of nature, bent him- 
self to them, taken such enormous advantage of them. He 
smiles, then says: 


“It was the fact of the frost that made the Marquis 
wheat.” 
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DORSET 


CHAPTER THREE. THE SCIENTIFIC BOLSHEVIK 


DORSET 
I. 


APTER ALL, the dangers besetting Angus Mackay in his fight 
Against hunger were nothing to the troubles hounding 
arion Dorset in his hunt for truth. 

The killing frost of an August morning was just a fact of 
nature, not trying to fool Mackay nor muddle him up; 
Jack Frost was only doing his honest best to drive Mackay 
clean out of a country where a man has to use his brains 
as well as his muscle to get started and keep going. 

Now Dorset, a small man with a limp and brown eyes, 
Was in danger from science itself. Sent out to southwest 

Wa to fight a most terrifying malady of pigs—it was 
making headlines in the newspapers about the danger to the 
acon supply and the threat to our reserves of hams— 
ares had to grapple with a trouble a million times more 
Fii than the simple facts of drought or frost—and that 
€ was the mistakenness of science. He was sent out to 
tee With the notion planted in his head that the cause of 
thar pe death was known, the science of it nicely sewed up, 
man, is Job was just to push the plunger of his syringe so 
die 3 rhousands of times and presto !—this pig death would 
teach ackay had only the drought and the frost for his 
mild Ta his authorities; but Dorset—and he was a most 
ernm, ittle man—had to unlearn the official dope of Gov- 
fee ata Pooh-Bahs on this plague of pigs, had to disbe- 
ta PR Science of Theobald Smith himself. More, he had 
ae that William Welch of the J ohns Hopkins Univer- 
Zone then the holy of holies of American science—had 
Off the track about this devastating death of hogs. 
ha ne ort, Marion Dorset—and who was he, anyway ?— 
Sienticn a all over from facts farmers knew, facts the 
S had forgotten to see maybe because they weren’t 
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farmers enough. Isn’t it hard for the best man to see with 
his eyes when his brain already knows what his eyes should 
see? There was something in Dorset’s stubbornness as splen- 
did as the simple comparisons of Mackay. 

Dorset was only twenty-three years old in 1897, one of 
the most terrible years in the unwritten history of pigs—a 
year when better than one hundred and thirty out of every 
thousand American hogs died from the cholera. The men of 
the corn belt—this time with justice—sent up a cry for help 
to Washington; and Washington sent Dorset, who ne 
at that time nothing whatever about the lives and lore o 
swine, and very little about their sicknesses. But he was 
equipped with what Washington told the farmers was an 
excellent preventive for their threatened bankruptcy. Armed 
with bottles of serum, filled with notions of science, eaget 
with the enthusiasm of a stripling hunger fighter, Dorset 
arrived at the town of Sydney among the Iowa hills along 
the river that used to have the right to be called the Wild 
Missourai. He looked out of his hotel room window. He 
went downstairs, asked: “What’s the glare of all of those 
fires, out over the hills?” 

The hotel keeper said: “Them’s the fires of the carcasses 
of their dead hogs the farmers hereabout can’t do nothing 
else but burn.” i ; 

Next morning Doctor Marion Dorset set out with his 
serum bottles, to scotch a death that slithered from farm to 
farm with all the mystery of the Black Death that killed 
half the humans of Europe at the end of the Middle Ages. 


II. 


DORSET was born in Tennessee and before pe was old 
enough to start studying at the University of Tennessee, 
good old Doctor AR of thé United States Eent 
of Agriculture, and his right-hand young man, Theo nd 
Smith, were pretty certain they had collared the microbe 
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that caused this deadly hog cholera. That was in the middle 
eighteen eighties, when the fashions of studying the ills of 
humans and animals were imported from abroad just as 
women’s frills are now—and in Europe it was just then the 
ashion to find a microbe for every ill of man or beast. 
Theobald Smith, and his boss, Doctor Salmon, started off 
on the right track—in three years’ time they fished in the 
Carcasses of five hundred pigs miserably dead of this strange 
Plague. In four hundred out of that five hundred they found 
One and the same kind of microbe, a stick-shaped beggar, 
ve hundred thousandths of an inch long, that swam about 
lustily, In those first days of microbe hunting this was con- 
Sidered mighty strong evidence that here was the criminal. 
ut then, alas, Theobald Smith left pigs and began trying 
to give the hog cholera to rabbits. He stayed away from the 
Study of the natural disease. f 
t was amazing how few of those fast-swimming microbes 
You needed to bowl over a rabbit. One four-millionth of a 
thimbleful of a soup of those bugs spelled death for a 
ealthy creature in eight days or less, and the insides of the 
perished rabbit looked something like the insides of a 
doomed Pig—though not exactly. Smith kept this new germ 
1n tubes of clotted beef blood for a year and a half, and at 
a © end of that time it would still Kill mice. While Dorset 
p as brightly learning his three R’s in Tennessee—where 
“lence js supposed to be wicked—Theobald Smith was 
Pouring Soups of his new microbes into sterilized soil in 
ful “T Pots, letting them stand, then shooting tablespoons- 
“Si °F this earth into rabbits—who once in a while died. 
hoo «© rabbits are most susceptible of any animals to the 
E cholera virus, it was not thought necessary to experi- 
S With pigs after the rabbits had taken the disease, 
mith Doctor Salmon and his right-hand man, Doctor 
gout at last they did try their new bacillus on pigs—with 
eer results. While Dorset was hardly old enough to 
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nineties, but Just when he should have had two-thirds of it 
left, that six hundred was s0ne—such is life. And Dorset 
had got himself a job in Washington, as chemist in the 


to finish his medical course—those were the days when medi- 
cine was not thought too important to study in night schools 
or with some good old country doctor. And now here stood 

arion Dorset, amid dying pigs, paid by the Government to 


him to treat human beings—but not Pigs—Dorset faced 
worried farmers, “Save this lot of shotes for me, Doc, with 
this here Government Serum—and you can have all the rest 
of my hogs,” said one Iowa hill man. 


over gumbo roads, peddling his serum from one threatened 
farm to another, then he came back to the first farm. Alas— 
here were those Supposedly immune shotes, huddled in their 
nests with their eyes glued shut, standing around with their 
noses strangely wrinkled as if they had headache, staggering 
about with grunts and groans until their hind legs began to 
cave in under them and they died. Dorset watched them all 
die—in spite of the serum. So it went, from one farm to 
another. 5 

This was the first time that Marion Dorset, trained in 
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the words of book science and the test-tube juggling of lab- 
oratories, had met up with fundamentals. He looked at his 
Serum that was just about as powerful as so much pink-tea 
to ward off the death that exploded among these Iowa herds. 
€ looked at the dead bodies of swine at his feet, looked 
way toward the hills where rose the smoke from funeral 
pyres of dead bodies of animals his serum had failed to save. 
€ became as hard-headed as any farmer, turned Bolshevik 
against his science, forgot the authority of his chief, the good 
Octor Salmon, refused to be awed by the deserved emi- 
mince of Theobald Smith, He asked himself: “If the 
eu Tbe of Salmon and Smith is the real cause of hog chol- 
eta, Why doesn’t the serum made from it stop this fright- 
ulness $» ; 
Without telling the Washington folks anything about it 
after all they were committed officially to this serum busi- 
“ss and to that fast-swimming little bacillus—Dorset 
Staged a one-man revolution. To look at him, fussing per- 
Plexeq 
Near Sydney, you would have taken him for nothing more 
an earnest young pig-inspector—who was confused. 
atdly more than five feet four in height, his smile was so 
Pleasant it would be impossible—so you’d say—for him to 
SR anything more than agree with everybody. Only mes 
S AS this quirk to him: back in Washington it had been ob- 
ved by Doctor De Schweinitz, one of his superiors, that 


k i imentin 
testi had a funny way of poking about, experimenting, 


sim Pected mulishness—that his efficient chief knew was 
exp ly Wasting the Government’s time. The idea of fen 
“Timents over! Today we know better, and the Nationa 
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Research Council has brain 


y men who see to it that two 
searchers don’t do the sam 


e experiment at the same time. 


III. 


ALONE amid this pestilence that was sending hard-working 
men to the poor-house, Dorset kissed his hand good-by to 
t the Government had declared to be 
the murderer of Pigs. He became a secret outlaw, stani 
his own private science. He went about buying hopeless 
sick pigs, marked for death, from farmers who had useless y 
plowed their black fields, planted the yellow maize, culti 
vated it, cut it, shocked it, husked it by the sweat of their 
S—which were now worth nothing. 
“The Government authorizes me to pay you seventy-five 
cents for a sick pig,” said Dorset. ree 

“They’re all yours,” answered a hill man of the Mis 
eath at this chance of six bits in a worl 


from which this plague had seemed to chase all chance of 


making a dollar, 


On the spot Dorset would kill a beast, bend his small 
body over its carcass, slash it open with a dull knife tha 
was all the knife he had, peer into every corner of that Be 
with his inexperienced eyes. With little or none of the he 
of dentist’s skill that microbe hunters have to have, he exa 
tried to find microbes—other kinds than that confounde 
Government bacillus. Among smells of the barnyard, 4 
Pens so dirty you’d swear every microbe in Iowa mon 4 
crawl in to contaminate his bottles of soup, Dorset fai a 
utterly to find any microbe. Then he would wash his hands 
streaked with blood—to make notes, always notes. 

“Now will you please sign this receipt for the seventy- 
five cents Pye paid you?” he asked the farmer. ; ipaha 

“Reckon I’d better not,” said the good hog-raiser. Ain’t 
a hand at puttin’ my name to papers I don’t know nothing 
about.” So Dorset—you will see what an economical man 
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he Was—paid for his new pig-knowledge out of his own 
Pocket. The farmer was too cussedly ignorant to sign a 
Simple receipt for six bits that hed as good as found for 
is doomed pig, but it was from this fellow and a hundred 
others no more educated, that Dorset learned the earthy 
fundamentals about the murder that was taking the bread 
Out of the mouths of the families of the corn-belt men. From 
cee men—called rubes—Dorset learned the mysterious 
; W-fuse action of the terror. Said one: “You buy a sick pig 
nto your herd, or say one strays in. In a couple of days he 
ewer Don’t nothin’ happen to your own swine for ten, 
ve ve days maybe. Then, bang!—your critters up and 
me down sick all over the placeri f 
A Orset listened, remembered the way pigs had died paek 
the ashington, when they were dosed with half a pint o 
Soup holding billions of the official Government bacillus. 
t joan hadn’t died that way; there was no time-fuse to 
au ae they turned up their toes in two, three days: 
id that fact jibe with this disease out here in nature ¢ 
cused T these farmers, whose very dirtiness would be ac 
now Y scientific sanitarians of breeding the terror that 
ie seared) them, Dorset took lessons. Sometimes they 
Ogs ight quick, other times slow. You'll see one of your 
tee Start bleeding at the nose—that means he’s going K 
at all ut, by golly—there’s one that ain’t got a nose blee 
ing. All the same you'll find him dead next morn- 


like At catching! Say, Doc—this stuff run through my herd 
of hi ales through school kids. Any feller gets a single one 
ee ae otes down with it—he can say good-by to a new 
Was + 0T the Missus this fall.” Dorset listened, saw this man 
by „Eht. Then he tried to remember back to the death died 
soup - S¥Perimental pigs at Washington after their meal of 
ing Sant h official Government microbe. Was oat catch- 
1d healthy pics die when they were stuck in a pen 
with one of discs artificially sick beasts? No... - 
Tel 


along 


DORSET 


“Anyhow, Doc, you never lose ’em all,” said a stalwart 
who spoke in gurgles through a chew of Peerless that bulged 
out his face. “It came into my hogs, ’n? believe me, we had 
a funeral here. Look at them ashes. But d’y’see those half 
dozen shotes Over there in the feed lot2 Well, they had it. 
- - + Some even got as far as the staggers, But there they 
are—okay now. Cholera-proof—that’s what we call ’em. 
Wish to God I had a whole herd of tem eee? 

Again Marion Dorset thought back to the experimental 
disease at Washington. Yes—some of the pigs that had 
sickened from the enormous doses of the official bacillus 
were they proof against catching hog 
cholera? On the contrary, hadn’t they up and died when 
they were merely put in a pen with beasts with the natural 
sickness? 

So these men—called yokels—taught school without ever 
a thought of it to Dorset who was their pupil, and knew 
it. So Dorset learned the gaunt facts of this death before 
which he stood helpless, Autumn came, the flare of the fires 
in the hills died down, Dorset stood with his mouth open 
before the grandest fact of all, for suddenly the plague 
began to fade away. His scientific serum had stopped the 
epidemic just as efficiently as the Naples Fire Department 
would have put out Vesuvius by squirting streams into its 
crater. But now, as the November days turned the black 
€arth hard with the frost and the first snowflakes swirled 
around the corn-shocks, the beasts of the Iowa men stopped 
dying. Such is the impotence of men, and the mercy of 

ature. It is by such secret medicine of Nature, working 
from the days when there first were pigs, that pigs still 

ive and make this story possible. It is by the same mysteri- 
ous power—and not by tricks born in their feeble brains— 
that men remain on this earth to worry whether or no 
they will have meat to eat. With the green of the spring, 
death had come threatening hunger; with the frozen road- 
Tuts of early winter it vanished. Dorset packed his few 
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Poor tools and went back to Washington—knowing the 
Teal disease of hog cholera. 


Iv. 


DORSET, you'll remember, was not an obviously forceful 
an, not in any sense a Bolshevik getting himself into trou- 
e With Authorities for his opinions. He went back to 
.2shington, nursing his doubts about the whole official 
“lence. But he didn’t face his chief and recommend that 
Ne Government supply of this silly hog-cholera serum be 
Poured into the Potomac forthwith. No—for the time being 
: © menace of the hog plague was over, and they put him 
© Work at other jobs, as any efficient Government Depart- 
get has to. After all it has to fight hunger where hunger 
peu cos Most, so here’s Marion Dorset, deep in the chem- 
ie of the tubercle microbe, finding a food for it, getting 
Bahe In the scientific magazines by inventing f z , 
ribl € of the mixed yolks and whites of eggs, that the hor 
€ tubercle bacillus relishes very much. And to this day 
Ost of the few who know Dorset’s name know it because 
S 1S the inventor of what is called “Dorset’s Egg Medium 

T the culture of the Tubercle Bacillus.” T j 
th Ut in 1903 his real chance came. On the ier ts 
stri hills of the Midwest the fires destroying bodies o 
ieten Pigs began to burn once more. Dorset was put back 
a the job. The thing that has always stuck out in my 
Apay of Dorset, as a person, is the curious preciseness 
1s talk. You can see the commas in his nicely grammati- 
= Spoken sentences; now and again your eyes will open at 
o perfectly placed semicolon. His speech has the exactness 
cauld. © igram of the austere old Duke of La Hecate 
Hew ee, different is his way of experimenting. From the 
Y EPidemic in Iowa came unfortunate pigs by fast express 
ashington, pigs with doom under their hides, pigs who 
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had been shot with a small part of an ounce of the blood of 
a hog at its last gasp with the natural hog cholera. » dish 

“Tf this is the real hog cholera—it must be catching; 
Dorset told the boys working with him. Never during those 
five years had he forgotten what the Iowa hill folks had 
taught him. He went a jaunt out into gentle country ’roun 
Washington—so different from the stern Iowa land where 
the great plains begin—and picked up pigs, personally saw 
to it that he got absolutely healthy pigs from farms where 
hog cholera had never been known. These critters he put 12 
a pen along with the sick ones that had just come from the 
West—but he saved a few of these healthy ones out, kept 
them in a pen by themselves, under strict guard like 50 
many convicts. That was all there was to his first experi- 
ment. That was all there was to his test, but that was 
enough. Eight days, ten, twelve days—and the healthy 
Washington shotes who ran with the dying hogs from 
Iowa caught their death. Thirty days—and the healthy 
Washington pigs kept in the clean pen by themselves 
stayed well. 

Here was the real stuff : it was catching. 

Alive now—in body after body of martyr after marty! 
pig—Dorset kept the unknown virus. A fresh supply of this 
flaming plague he kept to hand in his laboratory. There is 
Dorset, punctually on the job as a smitten pig gives up the 
ghost, with a slash, with the expert stab of a long, thin 
glass tube into the creature’s steaming heart. A short suck 
at the safe end of the tube: up wells the blood, alive with 
hidden poison for heaven knows how many innocent future 
squealing porkers. In a glass jar, with a curious little broom 
made of glass, Dorset shakes out the clot. Into the next 
healthy brute goes a bit of this blood—and so on, ad 
infinitum. The deadliness of that original bit of blood never 
grows less. Mysteriously, though diluted through the bodies 
of a hundred swine, it renews itself, multiplies as all life 
unseen or visible must multiply. Starting out from that first 
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doomed visitor from Iowa, Marion Dorset, if his arm hadn’t 
dropped from his shoulder with tiredness, might have killed 
every hog in the world, excepting— 
unk, hat was it! Excepting a few who for some completely 
pa Own whim of God or Nature, decided to get better. 
al If this is the real hog cholera, these few beasts that 
ae die, but come out of it—must be immune, Dorset 
Se his boys. Never for a moment had he forgotten this 
“Chat fundamental lesson the hog-raisers taught him. 
P olera-proof,” that was the word they had used—a sim- 
x Tather inaccurate word like water-proof or fire-proof. 
he'd Stunted a beast—death had been under his hide but 
of enefused to die. Here another—and over in that comer 
asked | field maybe one more. “Are they cholera-proof { 
Dorset. He did his second simple experiment. 
EIR a these strangely recovered beasts, drove tes 
8eroy €r guttural protests to a pen, a special pen, a E 
Senuin paddock, where a few of their brothers sick with t! ig 
Waited. he® cholera coughed, and staggered, and deaa ly 
Same the flight of their souls to the pig heaven. nte this 
healthy o at the same time he drove the same number gi 
end shotes who’d never had hog cholera, nor been any- 
can b hos it. It was beautiful as a clear-cut expen 
first ti cautiful. The healthy pigs, who were now our e 
Eyer me exposed to the pestilence, were in twenty | an 
One Y one of them dead. Months went by—and not a sing F 
9 much S Creatures who’d recovered from the cholera turne 
na as a hair, with death all ’round them. AE: 
Ere w. Was the real stuff: here were cholera-proo pigs: 
they’q aS the fact the farmers knew—disguised in a wor 
‘cy Maybe never heard: here was immunity. ; 
Work €s, there’s now no doubt we have the right thing to 
thin With,” Dorset said to his boys. But here’s another 
belja, Pat Makes him stick in my memory : just as he giar t 
himself any so-called fact at all until he’d tried it out for 


> 50 also he still didn’t believe an experiment a 
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after he himself had done it. “You see,” it was his wont to 
say, with a kind of self-knocking smile of apology, “I’ve 
always been afraid I might be wrong.” That was the one 
difference between Dorset and his farmer teachers: all of 
them lived in a world filled with facts and superstitions 
but Dorset was always trying never to swallow a fact ’til 
it absolutely overwhelmed him. That is the one difference 
between the vast tangled common sense of human experi- 
ence and experiment, or science—which will never be more 
than a we: part of that experience. 

“Here are these so-called cholera-proof pigs,” said Dor- 
Set to his boys. “There’s no doubt they are proof against the 


natural disease, but how much of the disease wel] they 
stand?” 


Vv. 


you would say that this precise little man with the brown 
eyes was only trying to pile up details, details—great heaps 
of useless facts. What the devil did it matter, anyway, 
how much of the living poison of this pestilence an immune 
pig could stand? Dorset then had no notion of how it might 
matter, but he picked out Hog No. 844—who deserves a 
be famous—put her in a little pen all by herself. She ha 
shown herself cholera-preof. But how cholera-proof? On 
the 24th of July, 1903, Dorset started, helped by the able 
young Doctor Schroeder. And from then on, every fortnight, 
this fantastic No. 844 was caught and pinned down to a solo 
of protesting grunts, and each time under her hide this pis 
got bigger and yet bigger doses of deadly hog-cholera blood. 
At last, on the 29th of October, Dorset and Schroeder did 
their level best to kill this stubborn No. 844 by shooting 
under her skin one whole pint of the blood of a brother 
pig just dying from the flaming death. That was enough 
blood to kill one hundred and twenty millions of non- 
immune animals. 
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No. 844? She only grunted. 
ere was Dorset’s first new fact, and it was something 
paheard of in the whole history of the plagues that threaten 
ists or men. In his famous evangelical experiment at 
euilly-le-Fort, Louis Pasteur had had to be mighty careful 
bi eBi¥e his sheep, vaccinated against anthrax, only a little 
i more than one fatal dose of the anthrax microbes. Their 
ee eey Was a wabbly thing, a delicate thing—and when 
i teur’s experiment turned out so well, there were sig 
thi S who even hinted he had crooked it. Our immunity 
7, Plague or that one is hardly ever what you'd call soli i 
da: at human being, no matter how well vaccinated, woul 
Te to submit himself to the injection of a pint of the vive 
aee lack small-pox? But here stood Dorset, as usua 
Jute able to believe it, looking at an absolute immunity, 
te ute as the sickness itself was dreadful. 
ess this astounding moment Dorset showed a stubborn 
mild Contrariness that was as much a part of him ag his 
Perfec Town eyes or his trick of talking in sentences whee 
844 ang wnctuation marks stuck out at you. Hers we No; 
ma ere were several other creatures, So ama ingl ae 
M the urely there must be hope of using pr 
the ‘ne of the plague that was every year nreo fein 
nimal S Out there. What were the men of t e ur ato 
Was D Industry, if they weren’t hunger fig eet tere 
rset, paid to be a hunger fighter, with his thre 
fro qpmendously immune pigs, listening to the appeals 
of e Midwest farms. Already, in these ear X a 
beliey., nineteen hundreds, our people were being of 
for dis, m Science, to think searchers can invent piven ny 
SSS like magicians bringing rabbits out of plug hats. 


Even Dor. 


i im: “Get 
out Set’s bosses seemed to believe that, told him 


serum 5 
But Dor. as fast as you can. 


Udgeq Set had an exact conscience that refused to be 
by the Moans of the farmers or orders from above. 


83 


DORSET 


There was that old business of the bacillus that had been 
discovered by his boss, the good Doctor Salmon, and the 
now famous Theobald Smith. In every first-class laboratory 
the world over lived cultures and happy colonies of this 
microbe, feared and respected by all and rejoicing in the 
name “Hog Cholera Bacillus.” Long ago, in the epidemic © 
ninety-seven, Dorset had become Bolshevik against this offi- 
cial microbe. And now he told Schroeder and the rest of his 
boys: “We know we are working with the genuine natura 
disease of hog cholera at last. Here is our chance to se 
whether the bacillus has anything at all to do with it.” 

Taking a whole year of valuable time at it, with a cruelty 
you would say was entirely foreign to his nature, Dorset 
proceeded to explode any claim this official microbe might 
have, of being the criminal cause of hog cholera. Into the 
warm bodies of beasts just dead of the real hog-cholera dis- 
ease Dorset fished. Yes, no doubt of it—those microbes 
could be found in these beasts. So far Theobald Smith was 
undoubtedly right. Dorset brewed cultures of these microbes 
fast-swimming devils that measured five hundred thou- 
sandths of an inch long. “Half a pint of a soup of these 
creatures is supposed to give hogs their death of the chol- 
era,” said Dorset. To healthy hogs Dorset fed meals © 
this broth of the official bacillus. Some of them died; others 
got sick but got better. While all of them were sick Dorset 
chased innocent healthy pigs who’d never been near the 
cholera into the pen with these sick ones—but not one © 
the healthy ones caught their death! But the real disease 
Was catching. ... 3 

“Here are some that have got better. Are they immune? 
asked Dorset. Into the exposure pen, the dread paddock 
where lurked the natural cholera in an unending succession 
of martyr pigs—into this pen Dorset drove the beasts that 
had got better from the bacillus. Promptly they caught the 
hog cholera; in less than twenty days they were dead. 

But from the real disease, pigs get immunity— 
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Do 
bacillus b cared to talk out loud now, to say: “This official 
the old = nothing to do with hog cholera. It’s no wonder 
epidemic. Th 1 used back in ’ninety-seven failed to stop the 
Big who is si A acillus may lurk around in the body of a 
Enough to ue from the real disease. It may be poisonous 
but the b give him a last kick when he’s already dying— 
ow acillus alone... V 
gling ae Ss him, with his trusty assistant Niles, strug- 
Just fal] e $ e out of a coughing poor creature who has 
as nothing $ ae the hog cholera. If the official bacillus 
€a time ae t l to do with this pestilence, then there must 
Contains wes e early in the pig’s sickness, when his blood 
Orset and Nil a single one of these microbes. So here are 
name of the Le annoyed almost to the point of taking the 
¿© entire] ord in vain. They wrestle with a slippery 
Without eea Lng shote, trying to get blood out of him 
poet isa ing him. He’s still well enough to put up 3 bat- 
ora aie ad scrimmage. They get the critter pinne 
Te and ther Stick the needle of a syringe under his hide 
grip ee hae eg is a vein? A grunt! He’s out o 
Ses, for SE amid their—no, certainly not amid their 
th Impossible Tset 1s methodical, persistent, and mild, and it 
an a whi to conceive of his permitting himself more 
Spered “dammit!” But they must get blood, this 


gan efron this sick shote. . - - 
farcher, ‘lk eterinarian, a practical pig d y 
h tho les knows a way. Here you see that infernal 

€ know See We must excuse his cussedness, for how can 
Scullion. © his discomfort and doom are for the salvation 
trus ae of future unborn porkers? Here you see him 

P, with his absurd quirk of a tail straightened out 


tend, 2 
Soa erly laid across a block, washed thoroughly yo 
d of that tail 


3 an 
Niles Sets men alcohol. An inch from the en 
* good sharp chisel. Bang! down comes the ham- 


b Ut s z ae 
ttle Purts a hot stream of red blood into the sterilized 


Orset holds ready. Day after day, as the shote 
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grows sicker, nearing his end from the unseen death that 
breeds and multiplies within him, piece after piece Dorset 
and his chiselman Niles chop off that tail, to draw blood. 
And now once more Dorset can speak out loud. 

Because—when they tried it, the blood of that shote from 
the very beginning of his sickness was fatal to a healthy 
hog. But where was the official hog-cholera microbe? Every 
day went a few drops of that blood into a well-made soup— 
but not a microbe grew in it; not until the sixth day of the 
animal’s illness, just before he died, could they find 50 
much as a microbe there—but his blood? In that blood 
there was death the second day. And yet Dorset was not 
entirely ready to talk. From the heart of the dead beast he 
drew blood, watched it clot, drew the clear serum off the 
clot through a long glass tube. This blood held plenty, now, 
of the official bacilli. But through a close-grained porcelain 
filter he pumped the serum, through a filter so fine that the 
tiniest microbe couldn’t sneak through it. The light-colore 
innocent-looking fluid that did come through was alive with 
unseen death, toppled healthy pigs over with an ill that 
was unmistakably the natural hog cholera. 

Thus died the fame of the official bacillus of hog cholera 
—that had nothing to do with the cause of hog cholera. 
Eight years, off and on, Dorset had worked to learn what 
was not so about this red plague. It was not any gran 
array of facts he had learned that made him ready now t° 
save meat, fight hunger, lift suffering and failure from 
farmers. It was the strong-brained way that he kept before 
him two or three simple facts learned years before under 
circumstances nobody would call scientific. And now hats 
off to Doctor Salmon. His own science of the official bacillus 
wrecked by his underling, with an open-mindedness rare in 
science, he told Dorset: “Go ahead!” 
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VI. 


A pears after his first ignorant journey Dorset went 
c Tot. a With him this time went Niles, the practical 
e€ could i ae tails, and McBryde, who was so accurate 
ound it a a ly believe a fact after Dorset himself had 
army of es proved it. The small general with his absurd 
the Skunk ae arrived without ceremony on the banks of 
€ maize iver, near Ames, where the endless forests of 
Selves int, and the grunting legions of beasts turning them- 
tacts, He, meat from this maize are the two dominant 
Jungles bE men are as nothing amid the straight-rowed 
UTPose of maize they grow each year for the one uncouth 
© green aerowaeing living meat on four legs. Hidden in 
men are s] their maize, outnumbered by their beasts, all 
Mals—al] aves to these lovely plants and those dirty an- 
1905, dea ae live by them. Here, as Dorset comes 1n 
and the Iow walks once more through the pig population, 
as made a men are down in the mouth. The Government 
that hay optimistic prophecies about this death—promises 
anations l come true, With brains that care little for ex- 
fa s by words, with eyes wide open to cruel facts, the 


Tm, 
Science y have lost faith in the power of the Government 
and bo © save their herds, They’ve been fooled by bulletins 
be bogus. Through 


; Dot 
their a of serum that turned out to 
Uignific S death sneaks. What now can they hope from 
ant Dorset, who talks little, listens a lot, an 


Promi 
‘Ses absolutely nothing? 


fty-acre patch of groun 


Orset and d by the Skunk River, 


his two men built a shed, not much bigger than 
said Dorset. “It 


O co $ 
vad wae ibs. “It was a first-class shed,” 
in front Indows, a door, and there was 4 kitchen chair out 
This shea, here the three of us could sit down, by turns.” 
Was their Institute for Hog Cholera Research, 


a é 
“autifully equipped laboratory it was, it having 4 
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gasoline stove, a rickety table and on that table a fy 
bottles, a syringe or two, and a hammer and chisel— I 
the use of the expert Niles. In this preposterous little ohani 
of science Dorset got ready to try to smuggle resistanssi i 
the worst of plagues into the bodies of the most suscepti om 
hogs. Looking at his miserable outfit, what hope could Ba 
een more foolish, and do you wonder the corn-belt m 
snickered bitterly? ibly 
What hope, indeed, could Marion Dorset have possi’ 
had? It is true that one of the two fundamental facts ye 
learned from the farmers in *ninety-seven was the fact t E 
there is immunity to this death. But what possible vas 
could this immunity be? What possible way was there ae 
guard beasts, except by turning the real disease loose anek 
them—and watching eighty or ninety out of a hundre he 
them die? It was ridiculous. Of course this survival of ive 
fittest is Nature’s way of keeping men as well as beasts 2a i 
on this earth, and who knows, in the end, it isn’t the E 
way? But Dorset couldn’t believe that, no hunger fight a 
worth the name can believe it. Good hunger fighters follo 
Nature just so far—then try to trick her. hing 
In his shed by the Skunk River, Dorset started hate ie 
his trick. But what chance was there of borrowing fe 
beasts that had passed through the Valley of the Sha a 
their blessed immunity to give to the threatened million 
the Midwest herds? Back at Washington Dorset had fu 4 
bled at it, tried it. He had drawn blood from the choppe z 
off tails of hogs who’d come through after running ave 
chances out of ten of perishing. Alas, their blood seeme the 
have no power to protect healthy creatures put into 
maly DSE A remembered that entirely remark- 
able beast, No. 844, who, recovered from her cholera, ha 
never minded at all a shot of red-hot virus big enough to 
kill one hundred and twenty million pigs. Was this prera 
ture’s blood different from the blood of a pig who had jus 
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simply stood the natural disease? Well—why should it be? 
ut is it?” asked Dorset, foolishly. 
€ drew blood from i tail of itis famous No. 844, s0 
“ppallingly immune. He mixed this blood with a fatal dose 
of the blood of a dying hog—blood that teemed with unseen 
murder. He put this mixture into an innocent beast who d 
Ree been near hog cholera. “By George! it doesn’t feaze 
m? said Dorset. : 
Then by accident—or by design, I can’t tell which, only 
W Owing that it was a random small experiment, mhis pig 
c T chased into the dangerous exposure pen, amid his ying 
5 Sues. This pig who had got at the same time und: 
‘S hide the tremendously immune blood and the terrib!y 
merous virus settled down to live there—and lived, ate, 
hae and was merry. It was remarkable. AM vy 
pice» Wit be that we have smuggled immunity into 
Bs Dorset asked his boys. ble 3 nue sn 
tain] On t you see?” persisted Dorset. This best pene 
ture Y Sot enough of the virus to kill any ten ordina nga 
5. But he got No. 844’s immune blood at the same me: 
8 ; virus undoubtedly started off trying to kill himpr oa 
44's blood saved him. . . . We've given him the dise 


+ 2nd cured him p And look—here he is, 
at the same time. ž ; d 
Walthy and happy with beasts dying all ’round him. - - 


: + 4,17 
I ee Smuggled immunity under his a tim ol Anta, 
on as a strange, even a fantastic thought. 


ments € experiment—one of that Loveles dand a pare 
oe Again and agal < 
en aaa tried it—but things 


ngton D is men had 1 y 
spt 80ing iaae aanl of that one curious pig, 
side a?e without danger, might very well have been con 

nd just a chance, and been forgotten. edh 

Riy xcept here was Dorset by the banks of the 5 si ; 
Notion led by that one happy little result, driven on by | 

iep Pat you might give beasts life without their paying 

Y taking nine chances out of ten of dying. He Daa 
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again his fantastic attempts at smuggling. On to his fifty 
acres near the Skunk River he brought four full-grown hogs 
who had each one passed through an epidemic that had as 
good as ruined his owner. Each one of these beasts had been 
a miserable consolation to his master. Each one was immune 
—God alone knew why. 

But how immune? Dorset took a chance; he would see 
Tight off the bat how cholera-proof these creatures might 
be; he ditched his old scheme of shooting in gradually bigg¢ 
and bigger doses of deadly blood, as he’d done in the case 
of famous old No. 844. Here is Dorset, timid-looking, ye 
—and the possessor of only four precious immune pigs 1” 
all. Into the shade in front of his comfortable shed he drags 
one of these pigs, whose laboratory name is “Q No. 2.” Here 
are Niles and McBryde—they have just gotten a great 
quantity of deadly blood out of the heart of a beast dying 
on one of those stricken farms near Ames. “Just how im 
mune zs this Q No. 2?” asks Dorset. å 

By the method the elegant French searchers call the 
brutal method” Dorset tests poor Q No. 2. Surely there $ 
nothing gentle about it. Into Q No. 2 Dorset pumps a quar” 
and a half of the blood of the dying hog—one nine-ml 
lionth of a thimbleful of that blood is enough to lay a” 
ordinary hog low! He does the same thing to Q No. 25 
naturally immune brothers, shoots this enormous dose ° 
death into all four of his valuable beasts. PN 

“In view of the virulence of this blood, the behavior 0 
the immunes after injection seems truly remarkable,” writes 
Dorset in his notebook. “For not one of them showed any 
ill effects besides a transitory stiffness.” 

For a few days Q No. 2 was a little bit stiff. In less 
than two weeks he was cavorting, grubbing, rooting, an 
grunting about as any good pig should—as if he’d never 
in the world been host to a billion living messengers 0 
death. Before the brutal test his Body had been strangely 
immune to the natural cholera. What now of his blood? 
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Thud! Down came the chisel of the trusty Niles. Here 
was crude science, with no splitting of hairs or finely cali- 
brated apparatus. Out spurted the good red blood from this 
fantastically resistant Q No. 2—it was a science no more 
delicate than the age-old art of butchering! What of the 

lood of Q No. 2 who so bravely stands Dorset’s brutal 
dose of this death? 

Into ordinary swine, carefully brought in, swine who'd 
never been near the cholera, Dorset injected serum that 
Tose off the clotted blood of Q No. 2, turned these swine 
Oose in pens where staggered hogs doomed with the natural 
malady, For two or three weeks everything went swim- 
mingly. The injected beasts snorted and wallowed, oblivi- 
ous, Uninjected companions put in with them at the same 
time passed away. It was a lovely test. The blood of Q No. 

„held magic, held mysterious weapons against the unseen 
Virus. But wait—a month the injected pigs stayed in that 
Pen, then began to cough, to stagger, to pop off one by one. 

€ protection didn’t last. The effect of the serum of Q No. 
ee off to that noble beast!—had worn away. It was 
a y a borrowed immunity the new beasts had got, and 
th at good would that do the Midwest farmers—to protect 
> €r herds for three weeks against pestilence that lurked 
round all summer? I 
the No,” said Dorset, to McBryde and Niles, “we must give 

m the real hog cholera. Only we must smuggle it into 

m—vwithout hurting them.” y 
goin © can blame Dorset for trying everything else ee 
wea to that impossible plan of smuggling? i at 
a One of these farmers say, one of these practical men 

3 nd Ames, if Dorset came to him proposing to save his 
gs by shooting under every one of their hides a shot of 
fma meets blood of a dying animal? Wouldn't al 
thein i Sve him the horse-laugh—even if he assured mmen 
et casts would get life-guarding serum at the same time’ 
ried to get around this business of the dangerous 1n- 


gl 
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jection. He tried to take the kick out of the virus by heating 
it a little—or by adding chemicals that might take the 
deadly sting out of it a little. It was no go. By that little 
shed on the Skunk a hundred pigs were murdered, were 
wasted. The chemicals either knocked out the invisible life 
of the virus so that it had no effect on a critter at all, or 1t 
didn’t hit the virus hard enough—and then nine out of ten 
of the hogs he was trying to immunize kicked the bucket. 
It was no go. “We must smuggle it in!” insisted Dorset. 


VII. 


ACCORDINGLY, one hot Iowa morning, in front of the shed 
out under the cottonwood trees, a lively sixty-pound shotê 
got—in spite of most vigorous protests—a little injection, 
in his left thigh, of hot hog-cholera blood fit to do to death 
three hundred thousand swine. A moment later, under the 
skin of his right thigh he gets half an ounce of the life- 
guarding serum of the remarkably immune hog, Q No. 2— 
but he squeals just as loudly. Three more shotes, each of 
them forty-five to sixty pounds of squirming cussedness, get 
the same strange injection of fatal virus in one lege—of life- 
saving serum in the other, 

Dorset, and Niles who knows how to get blood, and the 
doubting McBryde, wait. Every morning they come to look 
at their four fateful beasts—who have no notion of what’s 
going on inside them. Which will win? Will the terrible 
assassins—too small for the strongest microscope to see— 
multiply, poison them, choke them, overcome them? Or 
will the straw-colored sap from the body of the wonder- 
ful Q No. 2 kill the wee devils before they get started? 
It’s a gamble, a tight-rope walk—Dorset’s plan is a thou- 
sand-to-one shot. “If we’ve given them too much of the 
immune serum—then the virus won’t hit them hard enough 
to immunize them!” complained Dorset to Niles and 
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McBryde. But who knew what was just enough, or too 
much? 

_ They wait. Three weeks, and the four shotes are full of 
vim—but maybe that’s only because the fatal half of their 
Injection hasn’t hit:them hard enough. But it’s three weeks, 
and this fine morning when the prairie wind makes ripples 
On the waters of that creek politely called the Skunk River, 
these four shotes are driven, called, dragged and pushed into 
a pen where sundry smitten swine stand shivering, dying. 
see is a simple outdoor science—no more complicated 
an herding any drove of hogs. Along with these injected 
fee that are carefully marked—go six ordinary pigs, of 
3 € same weight and healthy, but with no serum nor virus 

nder their hides. 
all ney wait, do Dorset and his army of two. It’s like 
= Pay menting with living stuff that takes its own time 
experi tiply, to develop—it’s a long business of one little 
ry eat for every thousand thoughts, *til you're near 
ase With the fidgets or ’til you’re bored and forget all 

ut what you’ve done. 
for aey wait. One morning a pig is found dead. They look 
ae is mark. Ha! It’s one of the checks, one of the con- 
fie One of the critters that had got no injection. That 
tected’ another beast lies dying—again it’s a check, unin- 
With cate next day a third lies stark and stiff—overcome 
the BI at devastating suddenness by this cholera that s like 
ee ack Death. Again it’s a check pig, and by Jove: here’s 
uck B of those check beasts turning up his toes. Here’s 
and ih ut what about the ones we’ve given the hot virus 
them € serum of Q No. 22 We hardly dare to look for 
We wa Peng this gang of sick beasts. But we do, we must, 
they're en nd in the wallow of that muddy pen. Dammit! 
ae ard to catch, slippery, lively. Yes—here’s one— 
— §1n fine shape. This f he good Niles. Here’s another 
Nothin eS arom DEERE E 
short h § wrong with this one. This from McBryde. In 
> here are all four, safe in the midst of dreadful danger. 
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In fact, there stayed all four vaccinated beasts, frisking, 
grunting, biting sidewise at each other in that queer we 
pigs have of fighting. They ate, and wallowed, and wer 


utterly safe—with every other pig in the pen sick or dead 
or dying. ° 


VIII. 


IF all searchers were as severe on themselves, as pessimisti¢ 
as Marion Dorset, there would be no exploded hopes for 
sufferers from cancer or tuberculosis—who every year as 
led astray by newspaper hints of great discoveries, eor 
even from the most celebrated laboratories. Dorset vi 
certainly the opposite in character to Louis Pasteur, W 
Tushed out his vaccine to the farmers of France on the 
Strength of one fine experiment. But Dorset was wise tO 
Nature, immensely distrustful of Her, aware of the bag 0 
nasty tricks She has up her sleeve for the hunger fighter wia 
plumes himself on having got ’round Her. He was as mai 
ough as ever was Angus Mackay, with his fifteen years, a 
testing what might be wrong with his drought-cheating 
summer-fallow. To the corn-fed men around Ames in Stor H 
County—who would have snickered at him anyway— 
said nothing about his four magically guarded shots 
Seared into his brain was the sight of the burning eet 
down by the Missouri in *ninety-seven, bodies of beasts t 
Serum made from the official bacillus had failed to save. 

All the next year he worked, trying to defeat himself an i 
to prove his simultaneous injections of death-bringing aro 
and life-saving serum were nonsense. How long would t ” 
protection last? Did the jolt that Pigs got from getting suc 
a dose of dangerous stuf under their hides, weaken poy 
Stop their growing? Would pigs, with this vaccine un A 
their skins—remember they actually had the living drea 
ful stuff of the disease itself in pen ee ae thor 

F isease to unvaccinated ones? Cou suck- 
hee eee A AA dose? What about that first 
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triumphal experiment, where all four of the vaccinated 
Pigs had lived so prettily—were those figures correct? He 
knew Nature is cranky, hates to submit Herself to figures, 
loves to upset and make nonsense out of prophecies based 
On pretty scientific tables. 

One hundred and thirty-six beasts who had got in one 
thigh the hot killing virus, in the other the serum, were 
driven a few at a time into a terrible exposure pen. Four of 
them died. Sixty-eight unvaccinated shotes he drove in there 
—fifty-six perished. What a pen that was! What a sham- 
bles! But that was Dorset’s way. “The conditions in this 
€xposure pen were not conducive to thriftiness, for no at- 
tempt was made to disinfect or clean the pen, as this might 
have defeated its object, which was to furnish a certain and 
Severe exposure to hog cholera.” 

a a Iowa men who were there in 1907 will forget the 
whe ers that happened that year—the year the Marquis 
eat first defied the frost. Here was the cholera, here was 
os threat of it, hanging like a sword over the prairie men, 
of a fate it is to grow corn to raise hogs to feed the people 
the cities. Here was the pestilence, “depressing the in- 
ene ato use the mild word the newspapers use, after our 
ina timistic American manner. The richer the land, the more 
ce the more corn, the more swine and prosperity: Mat 
Se breaks out among the close crowded beasts. That 
ms the rule of Nature. That is the reason for the toil of 

4 men who fight to keep meat on the plates of mankind. 
of D Was the pestilence—but here too was the strange trick 

Orset, 
the Gs was the trusty Niles, with his twin bottles; with 
tlet angerous bottle holding death and the benevolent bot- 
ok Carried proof against it. On forty-seven farms ar 
ife ir shooting his two simultaneous doses of death an 

k ER More than two thousand creatures. But we must 
Dor Te, we must have checks!” insisted the overcareful 
Set. And every farmer whose herd was vaccinated had 
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to leave a certain number of beasts unprotected to ne 
those check experiments Dorset was obsessed with. d 
forty-seven farms Niles toiled, and the result was pah a 
of, unhoped for. On the farms Where the creatures had noy 
to the plague, not a single vaccinated orea 
ture died. On those same farms, when the plague ee 
there, sixty-eight out of every hundred—not injecte f 
turned up their toes. Where the herds had already been ex 
Posed, the twin injections saved ninety-six out of re 
hundred, while eighty-nine out of every hundred of t 
check beasts died. A 
At last Dorset published his long report, called the e 
perts of the States to a congress to tell them the simple way 


believe that the enormous losses that yearly result from hog 
cholera will be materially reduced.” 


He permitted himself that mild prophecy. The losses 
were reduced all righ 


millions of dollars. He has stayed obscure, but happily so- 
When asked, during a meeting of the National Academy 
of Sciences, why he wasn’t attending, he smiled, and sai i 
“Oh, I do not belong. That is a body composed of rea 
; : 12 
aie around his laboratory, Sray-haired now but 
young-brained, smoking cigarettes, working incessantly, 
failing to find new tricks to fight hunger, save meat, but 
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what of it? He is searching. He may not find another simple 
trick to cheat Nae what hunger fighter has found 
more than one? He can look the world i in sue face. If his 
theumatism should floor him so that he could no longer 
Work, it is true that the Government would pay him only 
Sixty dollars a month, which is a silly pension, indeed, for a 
man who has saved us those “untold millions of dollars.” 
But that doesn’t worry Dorset a bit. Long ago, in the 
days when he was first sent out to southwest Iowa, this 
Precise man started two bank accounts. One was the check- 
mg account of Marion Dorset, which owe 
no, Setting out of it—the account of a certain very stingy 
orset so much each month. And now, should his 
rheumatism get him, he wouldn’t even need that miserable 
Sixty dollars. 
l © one else was going to look out for me, so I decided to 
ook out for myself,” said Dorset. 
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CHAPTER FOUR. A MAN FOR FUNDAMENTALS 


MOHLER 
I. 


Taguines Man with brown eyes and the limp stands out 
cn e annals of hunger fighters for being clear-headed 
Spano to see that farmers are sometimes sounder than 
a ntists. But there is no general rule for fighting hunger; 
ery job is a thing in itself. In certain ways Dorset had a 
aoe easier time of it than burly John Mohler, who by a 
et and terrible experiment drove the foot-and-mouth sick- 
X under the ground—with a thoroughness unheard of in 
€ whole history of death fighting. 
foots, wn exploded the official science—certainly no 
to thy Dorset had had Nature on his side, had beasts, 
biel He Out with, that the natural cholera had made tremen- 
S sees That’s a rare thing—so rare that there’s not 
dt D ill from which men can be guarded in the simple 
cholera. yy, could protect his pigs from the red death of the 
Stru 1. ut from the very beginning of John Mohler’s 
ae ae e there wasn’t a chance of such a neat, life-saving 
cows ation of the threatened millions of American calves, 
Pat bane bulls—to say nothing of sheep. Among the 
oe E creatures having the bad luck to live through the 
on “mouth sickness there’s no such immunity. 
hunger © are the traps the gods put in the way of each 
at his ghter. Having got rid of bum science, Dorset went 
could Meat-saving job with every bit of true science he 
or aake, But look at Mohler, perplexed in hot Cali- 
he reine his heavy figure slumped in the saddle as 
ierra I ack home in the dusk of hectic days in the High 
than De that gigantic laboratory—it was cruder even 
to face oe s shed by the Skunk—he had to ignore science, 
Pestilence that could be everywhere at once, like 
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a ghost, and that Swept over the ranges with the speed o 
a prairie fire. 

Mohler had to throw overboard nine-tenths of the ae 
science that was known, and there was plenty known abou 
this ill of the feet and the mouths of cattle. Pretty facts, 
absolutely accurate, he had learned over beer seidels 10 
Germany from F riedrich Loeffler—who had mustaches a 
a pair of curved whiskbrooms. Mohler had to ask himse 
what was the use of his knowing all about the cause ° 
this plague if knowing it didn’t help him to do anything 
about it! That’s where he was clear-headed. But you'd tis 
he hadn’t a jot or tittle of the curiosity that’s supposed A 
drive searchers to their discoveries. Watching Mohler’s vas 
experiment you’d swear he didn’t care a cuss about na 

oeftler’s discovery of the immense tininess of the foot-an 
mouth assassins—so weirdly small that the eye of man W! a 
never see them through the strongest lens man could po 
sibly invent, 1 

Yet there was at the back of Mohler’s brain an elementi 
science. It cared nothing whether microbes were as small ie 
atoms or as big as angle-worms. His science consisted in oe 
crude fact, and banking on this, Mohler had the impudencé 
to believe he could wipe out this threat of aes ey 
pletely. You would be polite to call his work under the A 
California sky an experiment—more accurate you'd for 
to call it a shambles. He was unquestionably a man fO 
fundamentals, 


II. 


FRIEDRICH LOEFFLER—for whom Mohler always expressed 

the greatest respect—was a fundamental man too, only his 

ideas were much more sophisticated by science. Like Mohler 

in America, Loeffler in Germany was called by his Gov- 

ernment to fight the peril of the sores on the feet and the 

blisters in the mouths of German cattle—it was a plain 
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case of having to fight hunger. On thousands of tidy Ger- 
man farms where the barn is more important than the 
house and built right into it and where the manure pile is 
Most important of all, there had smoldered for years this 
curious plague of the rotting hooves and the ropy spittle. 
Good times, fat times were abroad in Germany in the 
eighteen-nineties; more babies were born, more cattle were 
Taised, the clean stables and the little pastures were crowded, 
More thousands of cows were bartered, sent from place to 
Place. Now this is just what the foot-and-mouth devils feed 
on—and the danger burst from a smolder into the flare, and 
the high bureaucrats of the empire called on Loeffler. 

t was no business of pure science; there was no time for 
Pure science in these days when something unknown was 
Talsing blisters the size of dollars in the mouths of Ger- 
man cows, was reducing sleek-sided beef cattle to bags of 
Š ones, was drying the grand heavy-hanging udders of thou- 

ands of heavy-milking Holsteins. Looking at Loeffler, as 
a Stalked around stables, stiff as a field marshal and with 
€ Whole barn force standing around at salute and scared 
alf to death, you’d certainly feel confident that here was 
ie man to put out this fire. Loeffler was a terrific man— 
at best describes him. It wasn’t only the ferocious sweep 
the E proud mustaches which had more hair in them than 
an cards of three prophets. It was his whole rough appear- 
nce; his sharp eyes, guttural curses, blocky shoulders, gave 
eee look of a kind of scientific Charlemagne. As he un- 
mbered his microscope it wouldn’t have surprised you if 
the: very germs of the foot-and-mouth plague had turned 

T tails and fled out of Germany. 

init er stooped his enormous body to keep his head from 

Wwoulde® the rafters, in stables so spotless the finest lady 

n't have to pick her way. He peered into the mouths 

curio cows that opened and shut their mouths with a 

the a smack, a kind of ominous smack that lets you know 

°ot-and-mouth sickness is close by. “I must find a beast 
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who's just getting the disease—one with fresh unbroken 
blisters in her mouth,” ordered Loeffler, to farmers who 
said: “At your command, Your Excellency !” That’s what 
Loeffler was after—the sickness at its very beginning, and 
there he was shrewd. Of course he was shrewd, this man 


and if you once Spot that cause then it ought to be simple 
to scotch the sickness. 

Each morning Loeffler went out into the country from 
Berlin, plodded through pastures, among herds of hundreds 
of cattle in which every last beast was slobbering, hanging 
its head, tefusing to eat, and walking gingerly as if this 
Were a pasture of red-hot iron instead of grass. “We must 
find blisters that are not broken!” he kept insisting in gru 
Butturals. “Let a blister in a cow’s mouth break and every 
bug in the world will get into it!” 

Through scores of sick sore mouths looked Loeffler and 

is Tespectful little procession of assistants, stablehands, 
and discouraged cattle-owners. Ah! here is one—with two 
or three nice round welts on its tongue, and on the margin 
of its gums! Here’s the ill at its very beginning. And while 
the beast is tied and thrown Loeffler’s dark eyes blink and 
snap behind his spectacles. Now his fat body bends over the 
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BOTA . There is a smell of strong alcohol and a gleam 
ae glass to astonish the open-mouthed peasants. Loeffler 
™Mes back to Berlin with a few drops of clear yellow 
Md sealed up in glass. Here’ll be the microbe! 
at night he looked—and found nothing. 
Conye rought the disease into his laboratory to get a more 
Ment whack at it. With great trouble and at expense 
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he gathered cows and several heifers from a far-off farm 
where the health-sapping ill of the sore feet had never been 
known. He put them in a stable where only horses had ever 
been kept, and confided them to the care of a moral and 
respectable stable man, married, accustomed to stay at home 
with his wife, not given to mixing with dairy-maids. For, 
you see, Loeffler already had a hunch of the swift con- 
tagiousness of this ill. Now he would grow this disease— 
under his own hands in his laboratory. 

To these innocent animals Loeffler brought the pest, and 
had all the fresh unbroken blisters he could possibly want, 
to look into. Here he must find the microbe. Here he looked 
—and found gray blank emptiness under his lens. He 
Stained that blister fluid with a rainbow assortment of anl- 
line dyes; he took Pictures of it when there was no visible 
thing in it to take pictures of, tried every last trick his mas- 
ter Koch had taught him. He looked—and found nothing: 
And yet, one ten-thousandth of a drop of that blister flui 
was enough to make the ropy saliva drool from the mouth 0 
a healthy calf, to bring it down to its knees off from feet that 
were too terribly sore to stand on; to kill that calf, like aS 
Not. . 

But his very Strongest microscope showed him nothing- 

hat was wrong with the science of Robert Koch? For 
Loeffler, Koch’s teaching was truth itself. Never was there 
a more loyal disciple, and once, at a solemn congress OP 
tuberculosis, at Brussels, where French, English, and Amer- 
ican searchers were taking pot-shots at Koch’s doctrines, 
Loeffler mounted to the scientific pulpit, pounded it with 
his thick fist, opened his speech by shouting through his 
epic mustache: “Aber—Koch hat Recht!? He was fall o 
wine, it’s true, that day—but drunk or sober, for Loeffler, 
Koch was right. And now here was a catching disease— 
without a microbe! 
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III. 


BUT he had to do something, had the honest Loeffler. Here 
€ was, head of the Commission for the study of what the 
€rmans call “Snout-and-Claw” sickness. Now in Ger- 
Many, then, just as in our country today, the notion was 
widely held that given a celebrated searcher, money, guinea- 
Pigs, and test-tubes—the riddle of any sickness will be 
solved, and that right quickly. It was such a notion of the 
authorities that forced Robert Koch into going off half- 
Cocked with the tuberculin, into making his one terrible mis- . 
take that resulted in the death of nobody knows how many 
People who otherwise might have got over their consump- 
tion without any dosing whatever. Now the German farm- 
“rs were clamoring, pinched by this unknown evil that 
Wasn’t actually killing all of their beef cattle but that 
mysteriously melted the flesh off them, that didn’t neces- 
sarily put their cows under the ground but instead left 
abscesses in their udders and ruined them for keeps as milk- 
srs. Who can blame the plug-hatted authorities? They 
Were Tesponsible to the worried farmers. Who blames them 
u they, from their swivel chairs, ordered Loeffler to produce 
a Preventive? 
ven the burly Loeffler, so appallingly slow and exact, + 
Was Overwhelmed by the cries of a nation. He began look- 
ng fora preventive, a vaccine—without having found any 
Serm at all in that poisonous blister fluid. Of course he had 
€ best of examples to follow there. He could imitate the 
al damental wisdom of the English dairy-maids here: after 
» they'd never seen a smallpox germ when they discovered 
im mallpox vaccine. Not even knowing there were such 
fr ae as microbes, they just knew that if you caught cowpox 
S a the blisters on cows you wouldn’t get smallpox. So 
the n. tried to follow the example of old Doctor Jenner— 
ing ees famous pupil of those milkmaids. He started try- 
© invent a vaccine against the virus of the foot-and- 
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can’t be sure until th i 
periment. But Loeffler 
hidden poison in the b e 
y drying it in an oven, by mixing it—as Dorset didat a 
the hog-cholera virus—with the blood of acalf that ha ats 
better. In short he tried to give creatures a little mule aha 
ness to protect them against the real villainous stu 
lay in wait for them in nature. ‘ t to 
Before he was at all sure of his vaccine he went Eee 
the farm of Prosperous Frau Becker, at S eifwald=am ie 
her draft-oxen this sturdy woman farmer had hear ie 
sinister smacking of lips that she knew threatened her ie 
Perity. The honest Loeffler came—Just as the vile tro Her 
had sneaked over from Frau Becker’s draft oxen inte i 
one hundred and fifty-three cows. But there were the F z 
and steers, still safe. “We'll try to protect them! ie oe 
told the good woman. Loeffler, a man of the laboratory fr H 
his great feet to the bald dome of his head, was Bead 
out for a cow-boy. Under his eyes, peering from be "AA 
spectacles, the fractious beasts were suyen into anome 
of the pasture and caught by throwing lassos around thei! 
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horns, by helpers who got tangled up in their own ropes. 
oeffler summed the entire hurly-burly up by writing: 
There was no lack of disagreeable incidents caused by the 
wildness of the animals. Luckily there were no serious acci- 
dents to the servants—except during the injection of two 
very angry bulls. . . .” 
It seemed as if the bulls knew poor Loeffler’s vaccine was 
a frost. A few days later the bulls got sick, and so did the 
Steers—was it only a light attack, or was it the real foot- 
and-mouth demon that was making them slobber so? Was it 
the vaccine or had these funny German cow-boys contami- 
nated the bulls by the virus carried on their hands from the 
already sick cows? Nobody knew: Loeffler couldn’t tell. 
ere were some three-weeks-old calves, seven of them. 
oefler gave them a shot of vaccine. Nothing happened. He 
8ave them a second shot to make sure they’d be guarded— 
and they all came down with virulent foot-and-mouth dis- 
fase. It was a mess, no less. Loeffler brushed the dirt of the 
fields off the knees of his pants—imagine it: he’d actually 
Shot his vaccine into the veins in the necks of those resentful 
ulls roped by the amateur cow-boys. Imagine having to 
Vaccinate all the cows of Germany by that delicate business 
pi Putting stuf into a vein. . . . But Loeffler brushed off 
his trousers and tried something else, and failed to save P 
ows, but tumbled into an utterly strange new world of 
Solenca. cis, | 
2€ Was driven into his discovery, not by what’s called 
8enius, not by vision—but simply by a silly sense of duty. 
uch a hard-headed fellow as Loeffler knew very well by 
pte time it was nonsense to try to shoot that dangerous 
: Ster fluid—so mysteriously free of any microbes at all— 
nto healthy cattle. He was continually spreading the dis- 
“ase into new farms in Germany, instead of keeping it out, 
oe he wouldn’t give up, and the walls of his laboratory 
ne Tated to the pacing to and fro of his body, bulky as a 
Trel, Evening, and he tried to find a way out—but like as 
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not had to drown his fu 
fluid that left flecks of 
taches. He patted his sh 
use the pure blister jui 
freed from the living 


Of course he’d failed to see any microbe whatever in a 
fluid from the most villainous blisters in a freshly sick ae 
—but surely microbes were there. . . . Koch couldn’t 1 
wrong—maybe here was a new kind of germ no dye wou 
Stain... . fuid 

But if he could take that poisonous /éfe out of the fu g 
so there wouldn’t be that confounded danger of infects 
new herds of cattle all over Prussia—when he’d meant 5 
make them immune! If he could only remove the virus 
there might be left in that blister water some chemical T 
nant of the germs, some stuf that might make calves 1 
mune—safely. . . , ked 

Never famous for imagination, reveries like these Tac 
the brain of this conservative man. Now he knew one eae 
it was common knowledge and all searchers knew it: t oii? 
was a way to clean every microbe no matter how tiny ad 
of any fluid. This trick was the invention of the bear 4 
Chamberland, who smoked pipes to the disgust of his Teori 
ter, Pasteur, and whose science had a way of bene ie 
gotten in the hoorahs for Pasteur. Loeffler grabbed the 1 it. 
he could clean his foot-and-mouth virus out by filtering gl- 
He bought a quantity of Chamberland’s little pore ae 
ters, neat they were, about the size and shape of oe a 
candles you used to see on Christmas trees, only these est 
dles were hollow, but their walls were so fine-meshed t SH 
the tiniest microscopic particle would get stuck in the 
E E E et of any fantastic surprise 
—before a battery of the white filter candles, sterile, tight, 
and neatly screwed into glass cylinders by his RE 
Froesch. From a calf just down sick, with pretty blisters t 
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size of a quarter, they’ve got enough liquid poison to put 
a dozen large herds out of business for months. There is a 
glint and gleam of glass, a clink and tinkle of glass on 
glass; heavy Friedrich Loeffler makes sundry delicate passes 
with his hands that are like a stevedore’s paws. 

From behind his absurd little oval spectacles and over 
the tips of his mustache he peers at the deadly juice as it 
a out of the spout of the filter—no longer harm- 
Rs, 

He is super-careful. The French guarantee no microbe can 
Set through these filters—but who are the French? So to 
make sure, on his own hook and for his private satisfac- 
tion, he adds to the stuff from the blisters, just before he 
Pours it on to the filter-candles, a broth swarming with the 
Very tiniest visible harmless bacilli that he’s got in his 
aboratory. If hose creatures don’t get by the filter—then 
the foot-and-mouth virus certainly can’t! The last drop 
dribbles from the end of the filter spout, limpid—surely 

armless. v. 

Heigho for the test! No—wait! Annoyingly thorough, 
aPpallingly pernickety—twice more he pours that already 
Perfectly filtered stuff through porcelain candles. . . . No 

‘te must get through. Now for the test. But wait! Is the 
lister juice from the sick calf—before the fluid was filtered 
ost Properly dangerous? Is the virus there? Easy to find 

at out, easy enough. Now for the experiment. y 
bro OUT calves are ready, sound, healthy little critters, 
seught up by that stableman famous for his sobriety and 

teadfast character. A grunt, a little struggle, a swift thrust 
za Syringe in Loeffler’s hand—the light touch of this giant 


S incredible, grotesque. A minute, at the most two minutes, 


and it’s all over, Here are four calves. Two have got into 
—before it was filtered. 


TAU Veins the terrible blister fluid- 
tio of them harbor the limpid juice that has gone three 
mes through the filter—harmless, surely. And maybe 


z . 
€re’s a chance it’ll make them immune! 
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Two days Pass—and hell 
Loeffler’s laboratory, N 


S smack. And yes, the good stableman 
i ize of peas on their 
em have foot-and- 


y dose of the filtered stuff, and 
pound hog—in two days he at 
r he’s pitifully walking on his knees; a 
from a little shot of fluid that’s gone through porcelain 
be pass. 

Loeffler has stumbled into a new world. Two hundred 
years and more after J, an 
couldn’t believe his €yes—Loeffler realizes there is life, 
poisonous life tinier th t visible microbe, un- 
dreamed-of life that lu k: cellar of nature in a 
murk that’s below the 


- = ere are infinitesimal dots 
and points of deadliness— tinier they are than the theoreti- 
i -lengths of light itself. Powerful enough 


T 
r : Sagi Y nebulous con- 
stellations of electrons like their lifeless Tothers—the 
atoms? Loeffler had no idea, was never ama 


n to propound 
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Scienti $ k, 
ie Feitas, what his eyes couldn’t see he would not 
li eat he knew was that here was a new world of 
starting pees he could tell only by the fact that, 
and bull i E drop of it, he could bring every calf, cow, 
R world down with foot-and-mouth sickness. 
én ed himself a careful little prophecy: “The 
hfe ee other contagious diseases are still unknown. 
Skillfy] fea from the sharpest eyes and defied the most 
er, Rie s. It is possible that the microbes of typhus 
Paralysis a jee measles—perhaps too those of infantile 
Seen,” a yellow fever, are all of them too small to be 
living Bolso, man, Loeffler! Thirty years have gone by. The 
Mure The n of not one of these plagues has been seen for 
Loctite, eae of each one steals through fine filters. So 
Ut, as T own to a new fundamental. 
Whavs i, sage Ring Lardner would say: “What of it?” 
Ness of + 4 € use of knowing all about the fantastic tini- 
> anythin PRESE of foot-and-mouth sickness—if you can’t 
Philosop s P the sickness itself ? There’s a question for 
quae Bu io those who defend what’s called “pure 
ae totally Pale hurry back to our threatened farmers— 
y ing not 4 ERa German farmers. Here is Loeffler, 
lige! E heise 1t to lift this curse from German livestock. 
e à accurately finds out the details of this invisible 
~ neaking it is, tough it is, how it can live in hun- 
Bere OOF alcohol atch AS ia ea 
Ret © Virus ese ol without getting a bun on—that very 
cote into new apes from his laboratory! By hidden ways it 
ts the ov herds of German cattle, bankrupts farmers, 
tet d tee that has spent hundreds of thousands 
des S€ the Me Oeffler, additional millions of marks to ap- 
the E Getting out of Loeffler’s workshop, 
b the estimable stableman, past quarantines 
cat, Visible German Army, it runs over Germany like 
pf the fs quicksilver. In 1911, one out of seven of the 
or olg L alm is hit by it! 
SefHler, his pointed beard turned gray but his 
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mustache still defiantly black, is stowed away with his ter- 
rible ultra-microscopic microbes on the Island of Riems 1” 
the Baltic Sea—for the safety of the beef, pork, and mutton 
of Europe... . 

Loeffler went to the Great War, a bespangled general of 
sanitary troops, in 1914. In 1915 he died, and it is recorded 


of him that he muttered of microbes—visible and invisible 
—in his last delirium. 


IV. 


IN the very year Loeffler was assisting in the invasion of 
Belgium and France, the plague that had baffled him in- 
vaded America, stealing past the excellent quarantine 10 
some way that’s completely mysterious. In the very heart 
of the American land, it exploded in a drove of hogs, on 2 
farm near Niles, in Michigan. Into Michigan it had stolen 
across ocean and mountains from God knows where. 


The very next day, late at night, John Mohler was bend- 
ing over these beasts in the fee. 


i i d lot of that Michigan 
farm, peering at their feet by the glow of his flashlight. 
Six days, Mohler and his men found cattle smacking their 
lips on thirty-nine Michigan farms. Thirty days, and this 
trouble that dried the milk and emptied the wombs of 
cows, that melted good fat from the flanks of steers, was 
aflare in twenty-two states of the Union. It was Mohler’s 
Beg study this plague but to stamp it out. Five times 
before the virus had gotten into the American land, only 
to be blotted out pronto; and now Mohler squirted, dowsed, 
and swabbed farms with carbolic acid, fumigated himself 
and his mo oi formaldehyde; quarantined, butchered 
hugely. He used ake despairing tactics of firemen who 
dynamite buildings in conflagrations where water fails 
them. He fought. He failed. 


te Se arne clits EH TONTOh Le eee 
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SIX states, sown in a single day by mere wisps of straw and 
its of manure that blew out of cattle cars clanking across 
the Midwest flat lands. In one place he had set up what he 
Was sure was a perfect quarantine—only to have infinitesi- 
a Mites of the living poison carried to neighboring farms 
= the feet of night-prowling dogs. Who'd have thought to 
‘© Up the dogs? In another place the pestilence hops a hun- 
ae and fifty miles—carried heaven knows how on the 
othes or the shoes or the hands of a farmer who has gone 
en is own stricken farm, dressed in his best, to attend a 
neral, In yet another place Mohler has stopped all traffic, 
e I tle, of dogs, of men—only to watch vagrant crows 
scg in tainted farmyards. “Oh—we forgot about crows, 
ae brought, and loaded, and 


aim Tohler, and shotguns are i ae 
ed, and the crows flap up with taunting caws, carrying 


“ath through the air to farms thirty miles away. + = - 
do J at good could the subtle science of F riedrich Loeffler 
had ee Mohler, as he slugged at this death? Loeffler, too, 
slip, “St by seeing the terrible fact of the pestilence as 1t 
ee Ped from farm to farm, but then he’d bored down, down, 
a wo, o mystery of the invisible cause of it until he stood in 

pid ot intangible but murderous beings with no more 


bo, 
ea i 7 re reality than the 
Elen ae TEN Ice Yes, Mohler 


Oc 
the ae of their fear, what did all th 
a ing of hunger? Here was one 81g i 
of pacat was eei with the most eal ef ny 
; ental to 
fight N of beasts or men. Where was the fundam 


Eet e Te was only one th i der the ground. 

y s only thing to do: get 1t un er the gr , 
e ing to 

SoC ey ere Toe EnS ee E byt wouldatbat 
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uncouth experiment. Farmers denounced him; whole states 
hated him; but he argued 


barns, in smelly mass meetings where farmers had to dip 


to have gone to market that day. Four miles away the foot- 
and-mouth breaks out in a dai 


eks—then one of em showed 
v her forty-nine into a trench, shot them 
down, put lime over sm... . That’s the kind of hard 
luck farmers have. S> 


n too—-who helped Mohler 
est Virginia gets 
A É : uth disease raises 
the hair on a man’s head, if he js ; le business every 
. > n 3 

time you PEN of E It’s the greatest menace—we should 
not have any hagg ng. Weve Sot to get th clear 
of it at any cost. . |. |» 5 ponty 


2 and h 
who will kill their cattle, against the SARDE trie Pi 


who won’t? To defend the obstinate men eet 
State, T. Williams lumbers to his feet. “We have a couple 
of herds quarantined in Illinois. Has anybody heard of 
foot-and-mouth disease coming from one Of those herds?” 

Bayard of Pennsylvania Joks up: “T don’ now any- 
thing about that... . Bat i o know that we in Pennsyl- 
vania are very much afraid of any territory th 


at allows this 

in above ground. You can? 

disease to remain E * expect to keep 
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7 Pur diseased animals above ground and expect your stock 
rome into Pennsylvania.” (Applause. ) 
th Cha moment, silence in this scientific conference, where 
the best hunger fighters in the land are met, only to find 
cas Š no science with which to fight the worst terror that’s 
oa threatened American meat. Silence—broken by an un- 
fon tific man who halts and stutters, but manages to ask 
Be the floor, He gets it. His name is Farmer Brom; Be s 
a 
little “¥en only knows where, he’s now sogon a ate 
self ,s°Dtence, that’s got no grammar, that contra ihe 
out Oesn’t mean anything at all, this Brown 
“Je < One fundamental: i int 
there 'S Impossible to have foot-and-mouth disease un 
F Cot-and-mouth disease!” : ; 
he’s Smer Brown has stated Mohler’s whole science, An 
bur: cSUrrected the old war-cry of Louis Pasteur, that’s been 
Urieg i 


f moge < forgotten for forty years among the eg 
It waren bacteriology. It’s really not science, but ae 
Ver asteur’s religion. It was Pasteur who shoute 


Ments Possible Occasion—on the evidence of certain ey 
there» With brews of meat broth and stews oe hiya 
All lif, RO such thing as the spontaneous generation of rn 
Itself © must come from life, and pestilence cannot aris a 
h Or o nothing. Here is the one stark anana 
Tour, f It’s true! The only way to fight this foot-a ; 
that’s Plague is to kill every last critter that has ATEH 
the pi Cven been near it. . . . Farmer Brown fades ot Ki 
Plugs “eats The Meeting goes to its es aie ar ee ce 
e foot-and- 
Mors away of te ban tea ee nine years John 
‘Ohler haz’. “'S4ppears, somehow. ead 
pith psa breathing spell, gets ready for his fina : 
buildi terrible thoroughness on the vast scale of canal- 
tho Iri “sineers with whom he has so eee comm 
here is f 1Mpossible to have foot-and-mouth disease 


How d Sof “And-month dicasn- 
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they look somewhat alike, both having bald-domed heads 
surmounting Teutonic faces that are pleasantly open an 

round. But Loeffler has scientist’s eyes that flash and dream 
behind professor’s spectacles, and in spite of those cavalry 
man’s mustaches his one proper battlefield is the bench E 
his laboratory. Mohler has a close-cropped mustache TESPA 
tably turned downward, and in further contrast he has t 2 
cold eye—very light gray—of a man who’s more at hom 


; ; e 
in mountains, of a man who has the nerve to try to bor 
great holes through hills. 


V. 


on the 1oth of December, 1923, a funny lameness 1S ne 
ticed among six hundred pigs, owned by Mr. Winslow a 
Vallejo. They’ve been excellent creatures. They are A 
They’ve been fed on what was left of the food from t a 
Mare Island Navy Yard in San Francisco Bay. Ships ae 
up there, and among the remnants of the food from those 
ships is meat that’s been taken aboard in Manila, in Hong; 
Kong, in towns on the Straits of Malacca, and in harbors 
of the unprofitable isles of the sea. Mr. Winslow’s Pe 
have eaten bits of this meat from the Orient, now they * A 
lame, now their hooves begin to drop off, finally here 4% 
dozens of these pathetic beasts—walking on their knees 
Just after New Year of 1924, shipments of these p185- 
among them a few of those broken-down unhappy one 
were made to a packing company in West Berkeley. On t 
16th of February the excellent horse doctor, Hogarty> Ne 
Oakland, whose sharp eye and good sense should not be fos 
gotten, saw a small herd of six cows who were drooling # 
the mouth and smacking their lips—it was certainly sUS° 
Picious. On the 18th several out of three hundred and fifty 
fine cattle, twenty-five miles away from Oakland at Hay- 
ward, were certainly off their feed. Early the next morning 


the Chief of the Bureau of Animal Industry of the State ° 
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California wires the Big Chief, John Mohler—at Washing- 
ton. In an hour a wire comes back: INJECT HOGS CALVES 
SHEEP GUINEA-PIGS AND HORSES FOR TEST. On the 23d of 
February these tests have given a sure yes to the suspicion of 
peril and that morning Mohler acts. “Veterinarians and 
other employees were directed to proceed to Oakland... 
y a plan worked out in advance many men were en route 
on transcontinental trains before the close of that day,” he 
writes. By a plan worked out in advance—those words 
smack of war, and here is war, there’s no doubt. Here is the 
foot-and-mouth danger, not smoldering in the civilized Mid- 
West where there’s a good chance to spot it and scotch it. 
Here it is, aflame on the edge of the limitless American 
ranges, within two looks and a holler of the wilds of the 
High Sierras—if it gets loose into the stray cattle of those 
Impenetrable hills, who'll ever get it under the ground? 
Mohler acts. Heavy ditching machinery begins to clank 
and rumble over the roads, hard roads, newly paved roads. 
heres a law no ditching or other heavy machinery may 
travel by these roads, and the sheriffs, imposing with stars 
and formidable with guns, come out to stop this disobe- 
lence. The ditching machines pay no attention, bang and 
clank along like so many tanks in the war. Here is a ranch. 
at morning, inspectors—fantastic scientists on horseback 
have sat looking at a long line of cows, driven past them 
n single file. Wait—here are two that limp. Yes, and 
there’s one that’s slobbering and with its mouth red and 
White with blisters. Only three out of two hundred maybe. 
e ditching machine stops, and on that pra 
alae cavern opens, eighteen feet wide, nine feet deep, 
ve hundred feet long. NERY: 
And here ae Mohler’s laboratory workers, rolling into 
the ranch yard in a fleet of F ords, twenty-four good men 
and strong, armed with a delicate apparatus of science, 
Consisting of manure forks, scrapers, brooms, crow bars, 


axes, and milk cans. Out of the trucks they drag other in- 
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struments of precision, 
dred feet of hose, 
hatchets, pails, a 
uniforms—overa 
chemical reagen 

Into that five 


a tangle of pipe-wrenches, one He 
shovels, hoes, rakes, picks, wrecking E 
nd spray guns. They don their labore 
lls and rubber boots. They bring out lin. 
ts—chloride of lime, cresol and foun 
-hundred-foot long ditch goes the fine ‘ae 
of steers, cows, calves and bulls—only three of them fie 
Down they go, struggling, mooing, bellowing, and Pe iene 
ing, and above them there kneels a grotesque row of s iles 
tific investigators. The 2 5-20 rifles are loaded from the p A 
of clips, they’re cocked, they’re aimed. The air is split a 3 
not very loud, but harsh, dry, crack-crack-crack-crack-cré 3 


: a its 
In ten minutes that ditch is a shambles. In a half Le 
a grave for every last one of that magnificent herd of 
dreds of cattle. Now ro 


jump down into this ditch, an e 
slash, es of the carcasses of ee 
S, of pretty calves that yeste! 


barns and 


) outhouses there goes on 
a hectic rakin 


& a stinking burning l 


looking like 
8 white rub- 

dies play the 
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fumes of formaldehyde. There’s no fooling with the tough 
Sneaking virus of the foot-and-mouth. Every pinpoint speck 
Of this life, whether it’s on the hand of a horse-doctor or 
a € mouth of a champion dairy cow, or on the foot of 
SmE poor old bag of bones of a stray—means danger to the 
two hundreds of millions of cattle, goats, and swine of the 
€tican land. 
E Y March 22d—it was hardly a month—John Monier 
i Ste: “The situation is under control. Hed done the 
wpossible—for who excepting the mad prophet Pasteur 
mild dare to say you could get every speck of the virus of 
sho tsease under the ground? Thousands of cattle had been 
h ep Slashed, limed, buried. The last mangers and stanchions 
een scrubbed with hot sal soda, and the last dogs, 
» and chickens had been killed—or more kindly dipped, 
tian er teat disgust, in cresol. Mohler’s tired i 
subl; had given their own bodies their last bath in corrost 
mate, The situation was under control. d 
nton that very day a cattle-buyer, upright and innocent 
“ny Sinister intention, had gone up into the rough coun- 
he Merced, near the Yosemite, to buy some calves. - + - 
thro. less than ten days after, the pestilence was raeng 
gh that rough hilly country, where the fences yes 
€re many herds used the same salt licks mal = 
visibl? days eight thousand cattle were hit a oe a a 
Was +, Plow by the virus. The game was up; W ee 
eect’ now ever to put the virus under ground? Hig 


atomni i ade lon 
fice aa authorities threw up their hands, made long 


lost 2 VTOte unctious reports that ended: ae bed 
demess 29" the disease penetrated the domain 


Cats 


t 


B ` j 
brush, here is Mohler, riding the rough hills, through the 


Cold nights after dry hot days. His moustache is close- 


k . 
to peed and not fanciful like Loeffler’s it is true; indeed, 
mayb at him, it’s hard to find anything fanciful, unless it 
“that funny little wedge-shaped beard of his, that has 
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its base under his lip and runs off into a point at the e 
of his chin. But Mohler too has his fancies. There he uni 
his cold eye looking off at inaccessible ranges from ted t0 
his sombrero—infected strays have just been Tepo rara 
have limped off into those hills. What are his thoughts * ec 
it be that he thinks of that entirely hair-brained prop 
of Louis Pasteur: be ladies 
“Tt is in the power of man to make parasitic eae o 
disappear from the face of the globe, if the doctri 
Spontaneous generation is wrong, as I am sure it is. ges 

No, Mohler would never use fine words like that. ae 
probably thinking, like good Farmer Brown: “It is es e 
sible to have foot-and-mouth disease unless there is Jl- 
and-mouth disease.” Or he’s maybe not thinking at a 


c 2 ; Tal details. 
excepting to invent details, everlasting practica 
Authorities come to him, tell him: 


e 
“You can’t get the disease under the ground here. a 
country’s too rough and rocky for the ditching machin 
You'll have to cut down whole forests to dig graves. 
fight is lost.” 


i hese ditches thousands a 
cattle mill around—under that Ty stuttering crack-crac 

—crack-crack-crack of the 25-20 rifles. Their volleys are 
Biment by the echoes that 


Sys +. “Yes—but these 


beasts are not under the ground. . | | You haven’t buried 


the sickness!” Pe 
Mohler grunts, cocks his answer. There’s 4 

dull, mumed. boor ©.) ebearia Anos ~ Mohler 

men are blasting in the sides of the cuts and 

cover forever the bodies where t 


hen the canyons to 
Stilence stil] ight 
lurk. In two short weeks thousands of Stricke ieee 
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net slashed and limed, along with more thousands of still 
os althy critters whose one fault it was to lick the same salt 
Tink from the same water holes with the sick ones. - - + 
sim Salers experiment is like all real science: its tos is 
wet its details are endlessly complicated. Mohler 
ins © turn his hand to every kind of trick. Here tee 
Teal with his face a foot long. ‘ Chief, there’s Hon e 
to nae ranchers in Madera County. - - i mg T aa 
or no their stock up into the hills whether y 
ca as the driest spring in thirty years 1m entera Goo 
ills he herds lowed, looked up at the green tne 
short ae pitifully at yellow red grass that W 
1bble. 

bro à aer sucks at his battered pipe. “But the sickness we 
can’t n out in Madera County. We've got cases there. 
7 a letting ’em drive their stock up into the ranges. 
from here’s too much of a chance of strays getting away 

m us up there. . . .” 
My uler rides to Madera, to reason with the Tao 
ters, Poor cattle, still safe from the foorand moup : 
Brass, and death—are turning to bags-of-bones tor p i 
celin It is of great importance at such times 2 PRA 
rancho of optimism,” says Mohler. He shows grea 
jolies. €n their duty to cattle-owners all over Me ae 
Cattle | 2EM up. Such, too, is part of his science. 

o stay in the valley. yi 

beasts she least of his science is the spirit of the 

€, as 3 S forced to murder. Part © 
threate Sibly necessary as the bac 
om ned by fire. Here is the little 
limn devil 
dro ae grinding their teeth. With an instinct to fle 


s 
Sased st already up in the hills. What to do *¥ a 


$ fi - . 
tays wander into neighboring 
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r shot 
an old deer maybe, that’s died a natural death, or a dee 
by a hunte 


1 : . Cattle- 
T who afterwards couldn’t find him. Mr 
man squints at this deer, 


out 

stumbled on by chance. At last he pola 
his knife, Cuts off the head and the hooves of the 

i em over his horse. hler, 

ng he rides into the camp of John Moe 

where the tired hunger fighter Sits, smoking his pipe, 


all 
ohler, Snyder, Houck—they all jump up, they a 


ere are excited glint 
y sleep, troubled, By the ork 
utely confirm the arte 
3 Sht is really lost, Now the trou 3 
has really “penetrated to the domain of the pildemess 
virus has slipped away into the wi 


€ forever Perpetual threat to all me 
livestock of America. Mohler pulls at his pipe again, thin 


of his silly triumphs, his fruitless butcheries, talks to his 
pals of what this means to 


1 €rican meat. If the ioga ga 
mouth fastens itself on America as it already has on all o 
Europe—it means better than a hundred million dollars a 
year lost to American cattlemen. It means failure for thou- 
sands, hunger for some. But Mohler Is never dramatic, 33 
always laconic, and of this dreadfy] Morning he Only writes: 
E ` Si at ver confronted 
3 tates in foot-an -mout Isease? 
the fee eae his belt, tides down Cut of the wilds, 
„Mo etition to examine—and if need ©, exterminate — 
is ee the Stanislaus National Forest, “And 
the dee 


of such 
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ca we as may be necessary.” Where’s Mohler’s wis- 
can hy here’s his sense of humor? His knowledge of Ameri- 
alifor nters? The news leaks out, the hunters in the 
in ie towns and valleys hold meetings, bellow, make 
Here tah speeches—and who can criticize them for it? 
it’s t ei er lovely deer are threatened with massacre—deer 
Mobs ee God-given right, as hunters, to kill by themselves. 
into th he-men are actually formed in Sonora, to march 
an eB. mountains to drive out the Government searchers, 
Of the eo high Authorities of California are on the side 
Visiona, nters, properly convinced that Mohler is a maniac, 
R ty to think still of driving the plague under ground. 
dead a ohler’s last stand, and when this strange fighter is 
Secret ic gone, let us hope he’ll leave memoirs—to tell the 
Won pjo What cajolings, by what fantastic diplomacy he 
Permiscige oint. All that can be here recorded is Mohler’s 
lon, to cd, granted by the State Fish and Game Commis- 
Ra decig Study the drift and wandering habits of the deer, 
ba Spe © On proper, efficient, and humane methods of tak- 
on simens, and to ascertain the extent of the disease 
aa lagra Range.” 
Mohler Started Mohler’s last obscure science. There go 
K tempt. aa putting strychnine into the insides of apples 
ihe Salt of € sad-eyed wild creatures, mixing strychnine with 
a. chuck the salt-logs. “It was no go,” said Mohler with a 
3 ell kashe bait was no good.” 
io, Ut th € to shoot them,” says Mohler. 4 
nek ones P» © will scatter °em—and we'll never get all the 
` ejects a practical man. 
Mohe weit get ide with silencers,” 


TET on 
W € Year goes on this strangest of all researches. 


To 

ent 

5 Y-tw. 

Peeds © thousand deer, in that year, meet death that 


f 
found ings em from the whispering guns. Two thousand are 
Set, But Sted with the virus of the blisters and the limping 
it's three years now since a single diseased deer 
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1 
nor has one solitary cow or calf or ba 
sick from grazing the pangna B 

the water of the wild lands into W. 
the summer of 1924. 
y Sticking to one fundamental Mohler has brought ale 
the ow there’s not a speck, not an atom, 0 de 
IVINg poison above ground in the American land froma 
face of our land he has made the foot-and-mouth virus n 
appear, completely. For one ill he’s proved Pasteur 4 
Farmer Brown were right. It’s impossible to have foot-an 
mouth disease unless there is foot-and-mouth disease. - - 
ut at what cost—by what murder? 


Tites: “Losses under + +» quarantine 
ion, including indemnities, operating: 
in thie ve not been so great in suppressing 
all the outbreaks in this country in the last forty years a5 
i disease became established 
But that doesn’t mean he’s hard or merely efficient. 
Without the slightest doubt his grand Bhai AANER petiz 
ment ‘has brousbhithe Breatest good to the greatest number 
~and that’s at the bottom of all hunger fighting. Mohler 
sits at his desk now, tryj ` zi 3 
other threats to Ameri 


wae F and-mouth 
terror, waiting like a fireman. d he’s always ready 
to tell of the men who did his experiment, Through the land 
from coast to coast they toil, a 


] ; t a hundred different humble 
jobs of guarding American meat. Unknown they are, though 


they’ve sweat in rubber suits from dawn to dark, week after 
week, month after month—and that counts in Sundays. 
Each evening they’ve had to breathe the Poisonous fumes of 
formaldehyde, to rid themselves of the Invisible terror not 
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dangerous to themselves—but a death they might carry 
to some far-off cattle. Their hands are horrid to look at— 
ima ked into open sores by the eternal chloride of lime. On 
7 Provised beds or no beds at all they’ve bed Be Test 
€r energy they’ve kept up on strange food and no 
like Sh food. They've tine and killed among hogs 
Ta Soldiers—their bloody work they've done to the tune p 
pchmen’s tirades and in spite of children’s. tears. An 
Parad they’ve won, at last, there’s no medal, not even a 
n Re and most certainly no bonus. ae. 
hi ch words as this, John Mohler, scarcely be 


ae Temembers his unknown fellow fighters a ae 
ree forgo i at cattleman—obse 
hae ee ee h of the dead 


eer wae Who first spied the terror in the mout 
at afternoon in the Sierras. 
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CHAPTER FIVE. THE AUTOMATIC MAN 


FRANCIS 
I. 


p, 48 you would say hunger fighting is an outdoor scienee. 
ut here comes Edward Francis: his peculiar job has kept 
mm for the better part of seven years in a little room with 

€ windows closed, doors shut. 

s nlike Carleton, who dreamed wheat under a Kansas 

>Y as endless as all outdoors, Francis toiled with his hands 

iE: à dirty little den from six to six every day. And he can 
arcely be said to have dreamed at all, as he hum-drummed 
1S Work of making it safe for men to hunt rabbits. 
whody different from Angus Mackay, the kind of man 
ey have felt stuffy after staying for as little as an hour, 
found 1 „one of your modern palace laboratories. Mackay 
Tevere his wheat, fought hunger by bending his head with 
n nce, out of doors, before the grandest facts of nature 

a kin, ¥ taking care to keep his eyes wide open. Francis, like 

mien o ree-thinking monk in his cell, bent his head yet 

havin scope, glued his eye to a lens. His job was hum s, 

for thei © do with a certain danger to housewives who coo 

aes unter husbands. 

à Sra Set turned his trick of saving meat to fight hunger on 

SCieng scale, by feeling his way through a fog of wrong 

him p. fXing in his head a couple of simple facts taught 

bagus armers, then sticking to pigs, never leaving the pig 

Edwa, iS he found it in nature. Now there’s no denying that 

i tancis got a couple of most important hints from 


San s s 
he ,. People. But animals? To discover this new disease— 


tc it the musical name of Tularemia—he experi- 
row. mat every kind of beast he could beg, buy, or 


on? ; 
‘was the’ reason too much—work with your hands!’ That 
Motto of Francis, “Don’t imagine anything 
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Try everything!” He would bring these words out in J ey 
jets, squinting, throwing back his head, waving his ae 
making strange twisting gestures with his whole body. =i 
Lord—how he worked. N ot only with the proper beasts J- 
rabbits and men—did he toil. He was forever putting hie 
lars on guinea-pigs, dropping poison on the backs of w 4 A 
Tats, sending to Pennsylvania for silver foxes, experi mai 
ing with dogs, coming down from dogs to mice. And he a 
cen known—in his toying with death—to fuss for hori 
with the louse of a mouse, a being that makes up for A 
utter measliness by bearing the name of Polyplax ETA 

How different was Francis from Mohler. Like the nota 


. . . ‘as. 
mixture of butcher, warrior, and engineer that he was, 
Mohler threw away scienc 


—maybe scientific—and s 
worst terror that ever thr 
away from dawn to dark i 
bigger than a bathroom, 
fact like a miser. And fo 
epic? But at his modest j 
inhuman automaton, pilin 


eatened American meat. Hidden 
n a cubicle, paper-littered and no 
Francis hoarded every scientinc 
T what? Who can call his work 
ob Francis tore like a completely 
& Up Mountains of facts that were 
at might be fundamental or no 


y their puzzled doctors to have perished 
from flu, or typhoid, or gall 

But Francis, by getting together that mass of fact, spotted 
this hunger—so unknown, 

no one rule for the way 
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Il. 


es twenty years before he began his adventures with this 
angerous hunger for the meat of wild rabbits, Francis 
en a good obscure worker in the boldest band of death 
ie ters that America’s ever had the chance to be proud of— 
hea ows nothing about. For better than twenty years his 
hill quarters had been a rambling red brick building on a 
On, aM ctlooking a great curve of the Potomac in ee 
Tabbj he basement of this building is a strange AEA 
ladie 5 hutches, dog kennels, rat cages—its aroma Is ug o 
are a The upper floors are inhabited by men whose v3 s 
tastic Peaceful, as ordinarily American, as their jobs ay T 
United ge Perilous. Such is the Hygienic Laboratory of the 
€or, States Public Health Service. And to the Diron 
haired. McCoy — bespectacled, thin-faced, pompadour 
catt, -Me a letter in 1919, from Health Commissioner 
Y of Salt Lake City, Utah. Somewhat as follows: 


fe ' 
taste ave a new disease out here—the ranchers call k 
Season? fever. It’s knocking out our farmers in the harves 


> It's keeping them from plowing their sugar-beets. 


S too wise to direct 
e i . . 
anq j> Edward F rancis would go, so Francis got his orders, 


ia late J i urious assortment 

of € July he beg: acking up a € 
used Ë Sage to eke a: Eee ate desert place that 
Va € called the Pahvant Valley. Where was ms Pah- 
that ig T7002 anywa i gely blank space on the map 
hag 1S Utah 2 Bon beatae pane years Edward Francis 
Suar on chased from pillar to post that way, trying to 
Puzzles uetican health trying to put together pieces of the 
aoe Strange new deaths. For twenty years luck had 
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been against him. But here was a new job: and he was the 
Kind of man who doesn’t grow old, and gayly he packed uF 
his baggage now, which consisted chiefly of thirty mice an 

i its; then there were thirty white rats too, and his 
menagerie was completed by thirty round bouncing guisa 
pigs. He stowed his circus forward in the baggage car, an 
himself hopped the Pullman behind—for Utah. 

What were his thoughts as he rolled west—this man who 
had spent better than twenty years going on wild-goose 


able business of a few dozen farmers laid up with pains in 
their backs, swollen glands, 


messing around, smashing 


apparatus, but Francis had 
crawled through the transom 


at night, worked night after 


black man from Senegal 
country. Here was q guinea-worm, coming out of that nig- 
ger’s skin! Here was that darky, i 
worm up on a match, day after day, 
tinction of describing this guinea-worm had 
into the red brick building on the hill over q 
brought him to twenty years of disappointed hope 
Francis, with his one hundred and tw 
mals, rattled across Chicago from the dirt 
lows up trains coming in from the East t 
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less clean station that belches them out toward the Far West. 
rad west, he was—toward what? Already fifty, the lit- 
© hair he had left was gray. He had cleaned up yellow 
“ver in the steamy pest-hole of Vera Cruz—but that was 
after Walter Reed and his devil-may-care bozos had made 
€ great discovery. Once before he’d gone west, to the 
tho Sctous Bitter Root Valley, to try to find the cause of 
eh: ocky Mountain Spotted Fever—that sickness from 
ich five of the microbe hunters of the Public Health 
“Ivice have died, while conquering its terror. But Francis 
the found nothing. To Savannah he’d gone—to try to get 
ol Ted disease of pellagra, the death of the Southern poor 
ai S, over into monkeys. Seventy-four monkeys and three 
Hest he’d injected, and found—nothing, only later to 
Coy, ch his pal in the Service, Goldberger the hawk-face, dis- 
RE T that pellagra was a hidden hunger. He had hurried 
fighe. to the Isthmus of Tehuantepec in South Mexico to 
down 2 €Pidemic of the Asiatic cholera—but when he got 
Work, "here he found there was no cholera at all. He had 
Blea, ed, chasing will-o’-the-wisps. Past fifty, his eyes 
med between the slits of their squinted lids. _ 
Place Salt Lake City, Commissioner Beatty told him: “The 
aroy, macy fe having trouble with this deer-fly fever is 
il nd the town of Delta—about a hundred and fifty 
mp South of here.” Pte 
of a “t same day Francis shipped himself with his circus 
Paha als and his very few changes of clothes to this 
ane Valley, ancient home of Shoshonean red men, 
tunate p (oubtful paradise of farmers, like the unfor- 
of alf, fellow, R— S—, who this very day had left his field 
haq f qa This day of the coming of Francis, R— S— 
his neck à pain shoot from his head to his neck and from 
Off down Across his right shoulder. He’d crawled down 
his mowing machine, said: “God, but the 
`+ . Pm just too bushed to go on cutting this 
++.” That night the good wife noticed a little 
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: be 
; e a 
sore on the right side of her man’s neck, Looks like mIn 
you’ve got the deer-fly fever,” she muttered. Oe a ‘he 
said the breadwinner. “Got to get in that alfalfa. 


throbbing in his head and neck wouldn’t let him sleep, ar 
he tossed. “Feels lik 


3 15 
e I was burning up,” he said to 
mate, and he shivered. Next morning there was no ¢ 
of the mower, H. L- 
The very proficient gray-haired country doctor, “our 
Charles, met Francis at Delta depot. “You can store u 
animals in my Sarage. There may be some room to W 
there, too,” said Charles, 
“Fine!” said Francis, who 
Saying fine about th 
Charles’ garage Fra 


hoped, since the garage 
a coal shed. “Now show me a case 
begged Francis. 


falfa farmer, R— S—. With t 
the family Charles and 


them back to Delta. 


8 heartless about Francis, you under- 
stand, but, knowing he was no healer, he knew he could do 
nothing for that miserable farmer; and he knew that 
Charles, though a healer, could do nothing in spite of his 
art. “But that’s a case of the deer-fly fever, no doubt of it, 
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snd Charles. “Did you see that sore on his neck, and those 
pollen glands, just below? Well—that’s the stuff. 
V. "Or Francis this was great luck: in the whole Pahvant 
alley there was no report of another case of it, and since 
ME Poor fellow had the honor to be the single living ex- 
‘mental animal in the known world suffering from deer- 
T fever, Francis was enthusiastic. To him, at this moment, 
I © Tancher was simply a very valuable part of his hunt. 
ca tae doctor’s backyard the searcher got out of ee ond 
wed that tube of dark blood into his garage-coal-she 
aboratory, 
thi t was a Chinaman’s chance Francis had to find out ar 
‘Ng. For how few of the ills of humans have any effe í 
ThE ea-pigs or rabbits or any rodents for that aa aA 
More Not day dragged on into the next one; there ae a 
for © cases of deer-fly fever. There seemed none tere 
time ot — S—, who grew more tired, more tired y 
off SS each day Francis took himself out of Doctor a 3 
certal bent his wiry body over a certain two puineespiey 3 
in two rabbits out there in the coal-shed. The t ae 
ae came, and was a dreadful bore, and went the way 0 


Secon —nothing to do but watch those cursed four ani- 
Ta with the lile drop of the blood of R— S-— unde 
h €r skins, Would anything happen? Nothing marveto 

At ‘appened, so far, in this sanne Ho hum. .. 

z he fifth da h beasts were dead. ; 

i y those a 
Tow eee the easy skill of an old fencer, with a flashing n 


i i first 
in ade that was his little rapier, Francis was at the 
Tanepig. A ee dor of lysol, a splash and a bale of 
ae l-soaked cotton, a gleam of the scalpel—and the nat 
m €yes of the veteran were gazing into the interna 

reteties of that guinea-pig. What in the blood of the de- 


uous R— s— had doomed these beasts? Had he some- 


T 

hing new at last? j 
bub. this couldn’t be plague! This could never be the 

®nic plague these guinea-pigs had—surely not the black 
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death? If Francis hadn’t been dabbling with something 
maybe dangerous he’d have rubbed his eyes—and maybe 
he did, who knows? Here was the liver of this guinea-pig 
—normally it should have been the deep red of a well- 
behaved liver. But here it was dotted all over with little 
white spots. And here was its spleen, that absurd organ 
nobody knows the use of, that’s usually small, almost hidden 
away—here was the spleen, enormously swollen and 
grotesquely peppered with whitish specks. An old hand at 
handling animals dead of the black death—that most ter- 
rible and swift of deaths—Francis, looking at the insides 
of his beasts, couldn’t be sure they hadn’t died of it. But 
he handled his knives with extra care now, washed his 
hands extra hard, was mighty careful not to let his hand 
sli 

But it couldn’t be bubonic plague. Francis called Charles 
into the coal-shed and together, excited, they reasoned their 
riddle up and down and backward and forward. There was 
no bubonic plague within a thousand miles of this place— 
no nearer than those ground squirrels in the California 
wilds. . . . And the sickness of R— S— was nothing like 
plague. No, of course it couldn’t be. . . . But it looked 
devilishly like it. . . . No, impossible. These beasts had 
gotten the blood of R—S— under their hides, nothing else- 
Here was a new disease. . . . 

That day a telegram went to Washington to the red 
brick building on the hill above the Potomac: PLEASE sEND 
ALL AVAILABLE LITERATURE ON PLAGUE-LIKE DISEASES OF 
RODENTS. Signed: Francis. Charles was excited now, and 
like to forget his own practice. “Must keep this thing going 
in my animals. Got to keep it alive!” Francis kept telling 
Charles. And together they rubbed up bits of those white- 
spotted, sick livers in water that was slightly salt, strained 
this dangerous brew through clean gauze cloth, pumped this 
death under the skins of healthy guinea-pigs. The days 
raced now, instead of crawling. And each day they went 
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Dr to see this enormously important R— S—, who, alas, 
vas making heavy weather of it. From the abscess that the 
Ittle sore under his ear had grown into, they drew dan- 
Seros stuff to shoot into yet other animals. Oh—he was 
n the trail now. . .. 

f On the 18th of August R— S— closed his eyes—that 
Tom the first day had been so tired, too tired to hold open 
Pct the last time. And the wife told urgent, imploring 
ey ‘Yes, if it’s to find out about it, you may go 
as Charles and Francis might go in with the under- 
€I—“provided they took nothing away. . - - Trust 
Se he got his peep—and more—into the body of the 
sam rancher. There was the swollen spleen. There were the 
€ strange white spots—no different from the spots on 


= spleens of the beasts who had perished from the sick 
an’s blood. ‘ 


Ill. 


kes days later Francis felt a little chilly, shivered though 


hin day was hot. His legs didn’t seem to be able to make 

and 80 where he wanted to, and he was so tired, and cold, 

then hot. Doctor Charles looked him over. Nothing to 

Only fever: one hundred and two and two-tenths. 

+ i be on my legs tomorrow,” said Francis. He had to 

Ri tight, because in the coal-shed great things were astir. 

it after rabbit, guinea-pig after guinea-pig, sickened 

of led, five days to the dot after a dose of the sickness 

“ir dying brothers—it was like clock-work, no less. He 

to pin h; himself into the backyard, could just lift his arm 

it a his victims on to the battered dissecting boards pitted 
nail holes. . . . He went back to bed. i 

€ next Morning he was distinctly not all right. Once 


Ore ae: 
> €Xpert examination by Charles. “Might have been 


®'Ppendix”? l. 
that nate said Francis, long after- “Would have trusted 


a cork n Charles to go into my insides any time. He was 
€T, that fellow.” Their work made them friends. 
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And now came the scientific bulletins from McCoy, from 
Washington, from the red brick house on the hill—here 
were certain thin pamphlets, very dryly written, dreadfully 
uninteresting, on “plague-like diseases of rodents.” That 
was what Francis had wired for. Now—oh, dammit, how 
his head ached—he tried to read them. 

By George—here it was, this sickness that was so hard 
to tell, in guinea-pigs, from the bubonic plague! And 
George McCoy, his friend, his director—who never directed 
shad discovered it, though not in human beings at all, but 
in ground squirrels out in California, when he was at his 
pernickety, very nasty job of working at the bubonic plague 
that sneaked from Chinatown into the squirrels of that 
State. Francis’ eyes did funny things, the lines of the close- 
written pages ran together, he was so tired. He read on. 
Yes, and McCoy had discovered a germ too, clearly differ- 
k death, but very mur- 

» What of it—so long as 
it wasn’t harmful to people. . . . Only a squirrel germ, 
ty. Might stick it in a microbe mu- 
seum. Oh—if his back weren’t only so tired. . . . The 
name of this germ of the plague-like disease of rodents? 
It had a nice name: McCoy had called it Bacillus tularense, 
because it came from the ground squirrels of Tulare County; 
California. 

“Must keep this stuff going in my animals. Got to keep 
it alive!” said Francis. And with Charles trying to hold 
him back, he got out of bed, and took the long, long jour- 
ney of a hundred feet to the coal-shed. 


“Don’t see what’s wrong with you,” said Charles to 
Francis. 


“Look here,” said F rancis, ‘“‘here’s something interesting! 
I believe R— S— may have died from this tularense germ 
after all, even if McCoy did think it was only a ground- 
squirrel microbe. Here’s a report from Wherry, in Cincin- 
nati. . . .” Sure enough, Wherry, that microbe hunter who 
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ett be much more famous if he weren’t so completely 
Out of > had fished this squirrel-murdering tularense microbe 
ad] .4 sick meat-cutter, and a colored cook—out of very 
it Piniamed eyes they’d complained of. “That shows it'll 
a sec mans too!” said Francis, who forgot his tiredness for 
cond or so, 
“B Ou stay quiet, rest in bed,” commanded Charles. 
Washat Ive got to get this stuff back in live animals to 
Shout ae ... I mustn’t lose it. I can’t lose it” 
is ae Francis. Was he delirious? Probably not. But it 
to oT probable that Francis himself will never be able 
damneg how he got through the next week. Charles be 
Bet it ba, He must keep this stuff going in animals... 
a ack to Washington alive. iy!) 
Te Sts himself to his feet long enough to inject four 
acks imals, drops them into cages ready to be shipped, 
daze p-P his knives, his instruments, his microscope. In a 
to the € sees his precious beasts stowed forward, mumbles 
for th Porter to see he gets off at Salt Lake City, changes 
this „> tbrough train east at Salt Lake City, mumbles to 
thoi to make up his berth, jolts hot dusty days 
Whear’ st a thousand-mile blur of successive cattle states, 
Tancis ates, corn states. . . . “One thing I do know,” said 
N agair and he laughed, “I didn’t care whether I ever got 
In or not.” 
nto the Station, still more or less clean, that swallows 


up 

trai: : 

Franci ns Tolling into Chicago from the ae West, came 
ashington! 


“ eke lcago—change trains for Was! \ i 
mumbled Keep this deer-fly fever alive in my animals, 
cab, a i Tancis, and found himself clattering in a taxi- 
for wy mals and all, across Chicago—not toward a train 
280 ee ington but to the Marine Hospital. Four days 
H ad ha ats Mea-pigs had been infected and that meant they 
‘Must, l 4 day more to live, so clocklike was this death. 
the ce et it to Washington alive!” muttered Francis and 

°rs of the hospital didn’t know what to make pf this 
: e 


Po cN 
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fantastic sick man s 
alive in his sill 
boil 


o eager to keep the flame of aicnee 
y animals. The water in the instrument ba 
s and Francis totters before the roaring gas flames aa 
lifts out the freshly sterilized syringes and gropes among i 
beasts and shoots death under the hides of new healthy 
beasts—in a dream, a nightmare, a blur. +h his 
Washington, and here is the searcher, safe home with | 3 
booty. The men of the upper floors of the red brick bold 
on the hill crowd around him. “What’s wrong? You loo 
like the ghost of yourself!” some one tells him. he 
“Here are some guineas ’n’ some rabbits. . . . Got t 
Virus of that deer-fly fever in’em . . . will be dead in four 


days from now—sure.” Oh—it was great to sit down, just 
to sit down for a minute, not to have to think of getting 
up at all. 


their livers and spleens look like the 
- + funny.” Then he turned to Director 
McCoy: “But I believe they’ve got the same infection you 
found in the ground squirrels out in California back 12 


a year before he stopped being 
tired. “Id feel okay in th i 
Francis. “Start working— 
Was ready to be carried 
doctors and diagnosticians in that hospital could make 
nothing at all of this mysterio 


Iv. 


nite Francis lay in the hospital not caring whether he 
Sik another guinea-pig, McCoy worked over this ill that 
hi man had so nearly not brought home in those animals. 
MeCoy—who is tall and wears plain Spectacles, is thin- 
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oe and might be taken for a superintendent of schools 
ae Midwest town—had the extreme pleasure of finding 
rele. his tularense microbe was no mere murderer of squir- 
SA Here it was, sure enough, in the blood and the liver 
U lights of these poor beasts who had come home oe 
f àa, who had inherited the death of the late alfalfa 
a R— s—. McCoy’s face is school-masterish, seg 
Be SuTprises you by breaking into a most benevolent smi à 
more Was his own pet microbe that he’d thought Me 
look than a curiosity! Strange little finicky germ 1 fe 

1ng sometimes like a wee stick, but so He oa ye a 
Poing JUSted your lens just so, you'd take it fot A re 
tite ]; ia Microscopic ball. This tularense bug ha aie 
Outsiq © a spoiled child, refusing to grow on any ae 

i $i Pnimals—excepting the yolks of eggs. . + + 

id relish guinea-pigs, rabbits! 

Tancis ul bettas ad you’d think he d Pee ee 
thin, Job of his finished, called it a day, tackle oe 
tom cse. Hed proved the tularense germ was at the Ki 
Years t, this deer-fly fever—all right, at last after ae 
< d found something new. But what of it? W. ia aie 
Y fever amount to anyway ? What was a na 
obse S8ing any longer at this absurd little plagra ate 
flea from avant Valley—only one rine ai cae 
3 It in 1919. Only one fellow, S 
F Ms had the disease. Why do any more, why go on 
Yours Course, the deer-flies out there must get this ue of 
Coy CS 8round squirrels,” said Francis to George x 
farm at is, if it’s the d flies that really give it to the 
sae eve tee : D mne word for that.’ : 
Regs. g ois thd McCay turned over tiir precious 
things it s friend, Gregory Lake, pa a = at ae 


his little 


deer-f 


to 3 Ow h 
&ui W was to keep the death g cars 
And nea-pig every five days—what could be more ee i : 


a May of 1920, just before the deer-fly CAN 
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ward Francis was off for Utah again, not quite so tired. 
Here he is in the Pahvant Valley once more, waving his 
hands with his eternal enthusiasm, making his plans with 
that strange, unimaginative coldness that gives the lie to 
his enthusiasm. Here he is in that dry desert partly re- 
claimed by men, with four assistants this time. They are 
helpers it would be disrespectful to science to call scien- 
tists. 

Do deer-flies really give ranchers this fever? Do they 
get it from ground squirrels? On the morning of the 28th 
of May, 1920, he starts out from Delta in a desert-going 
Ford of a forgotten vintage, a Ford grotesque with a big 
milk-can lashed to one running board. In this Ford sits 
Francis, with four double-barreled shotguns, in the hands 
of Messrs. Jones, Kreiss, Smith, and Roderick Heyden- 
feldt—who are crack-shot squirrel shooters from California- 
They rattle out into the gteasewood in a cloud of lip-crack- 
ing dust, grate to a stop, get ready their artillery, and begin 
advancing in a line of skirmishers through the thickets. of 
those tough little trees. There is an intermittent popping 
and booming and banging—and a dying of unfortunate 
ground squirrels, In the road by the Ford kneels Francis, 
in the glare of the sunlight under a pale blue sky, slitting 
and slashing the dead squirrels his hunters bring him. . - 

But they've never a sign of the deer-fly fever. There’s 
never a speck or a spot on their livers. . . . 

Now though this searcher was a man who cooped himself 
up in a two-by-four room for years, there’s no doubt that 
he knew exactly the right time to do his science outdoors. 
If he’d been like the hundreds of luxurious hunters who 
search microbes—in yain—today, he’d have put himself up 
in Delta, comfortable in Dr. Charles’s coal-shed, and let 
Foreman Jones and his three trusty shooters bring him the 
squirrels. Then he’d have sat in the shade and cut up his 
booty at his sweet leisure, found nothing, gone back to 
Washington, reported ; ‘“Funny—but the deer-fly fever isn’t 
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4 Utah squirrels.” But here he was, in the hot dust, sniff- 
a § about, peering under greasewood, looking foolishly for 
ny chance strange thing. He tramped around after his 
unters, wool-gathering absently as Carleton himself might 
are done, looking at everything as Mackay would have 
ne—just for the sake of looking. 
dead. the first day of June his eye lit on a jack-rabbit, just 
Fran, Not shot, but dead naturally. Naturally? Why didn’t 
Self ase Pass him by? He himself couldn’t tell you, he him- 
Called nay hunch, had no premonition that comes to me 
i niuses. Rip . . . slash—went his squirrel kni e. 
carcas Open to the hot light he pulled this forlorn jack’s 
tures S. |.. . Just back and to the left of this dead crea- 
lous]. Stomach lay a big spleen, a swollen spleen, a tremen- 
Spots” tell-tale spleen . . . dotted with those fatal white 
Seite jacks from now on,” Francis ordered Jones, 
erick 3 Kreiss—his pals pronounced it “Chris’”—and Rod- 
Squire] sydenfeldt, Believe me they shot them. Ground 
of Do S¢ Hell! They’re not to be compared with the sport 
ais PPing off a bounding jack as he sails twenty-five feet 
ugani? Over sage-brush, through greasewood. From 
the 5 ille in the Northwest over sixty miles to Filmore in 
to cut east the four musketeers shot jacks for their boss 
fifty si P and peer into. In twenty days five hundred and 
romica] Eick-rabbits were shot running by Jones the eco- 
f Bhneck X by the sawed-off Smith, by eee 
cldt, In p reiss, and their good pal Roderick Heyden- 
Mrcious. € Cool evenings while Francis pawed over sus- 
genes the D8 Spleens and livers, the hunters wrangled, 
ells rifty Scot maintaining it was best to count your 
ak that ; rot shoot ’til you were sure, Kreiss shouting 
teks S DaS to shoot all over the place, get as many 
man While i le and to the devil with how many do 
Y jacks T roughnecks quarreled about who shot how 
- Francis toiled—rubbing bits of white-dotted 
r ON 347 
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spleen on to the shaved skin of the bellies of live, healthy 
guinea-pigs, 

Twenty-three of these beasts were martyrs to that same 
deadly ill of the year before. As if time-fuses connected to 
noiseless bombs had been mysteriously put into them, 1? 
five days they died. “So it’s in rabbits this fever lives, 1” 
nature,” pondered Francis scratching his chin, throwing 
back his head, squinting his eyes. And, sure enough, in those 
very places near the village of Holden, where most of the 
sick jacks had been shot, or found dead—there on the 


roma 


farms the tired sick 
folks. In the blood of two ranchers, a rancher’s wife, and 4 
little girl, aged nine, F i 

tularense of George McCoy. 


Well—now to get deer-flies. The ranchers knew it was 
that fly bite that Save them the sickness. Francis asked: “Is 
it?” He was never a man to imagine anything. 

; Also, he was no bug or fly expert, claimed to know noth- 
ing about the secret tricks and habits of deer-flies, and the 
Public Health Service had sent him the distinguished and 
first-class bug-hunter, Doctor Mayne. “Get me some deer- 
flies,” begged Francis. Together they set out for the shores 
of Blue Lake, an absurd drop of water in the dryness of 
that dusty land. In the reeds near the shore those black 
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ve Yellow varmints were supposed to live, buzz, and P 
a tacks Upon ranchers. With them Francis and Mayne n 
ia old mare for a kind of a decoy, and ktang to 
fora they hitched this mare to a post, and sat down Bee 
Waite, 22M of flies to come make a real meal off her. key 
Be None lit. They kept on waiting. Not a Ps t z 
—it was disgusting. What to do? Francis ha a ee 
a2 d you can imagine him turning to Mayne, w h Re 
of plified bug expert, a man who had received Pee nae 
ote one: hilosophy for knowing so much at ou oe 
and ]4, S" No matter what you may have learne Lees 
On ineeotatories about the looks of bugs, about Wor 5 
the a them, about the deepest chemical pie ; 
The ou still might not know how to catch i a ES 
ently old mare stood peaceful. Not a fly lit. tan 
a settle » 88edy boy came riding by, bareback on a age 
€ S son with bare feet and out at the elbows. i eh 
flies, H ni” yelled Francis. “Were after some live de 
s asy” saig o Bet “em” ; loped off 
throy w Said the lad, who switched his BonY: ope 
. va - © 8reasewood, came back with a who e ormi 
hap “mints fastened to his horse’s back. He looke see 
Mayne . £88 old mare, Then at Francis, and aes a 
Movin’ » ” see, they won’t bite unless your 


tion 


; i er 
Straps to Delta they came with the ice oe Bel 
The Ped to the side of their Ford abuzz ye i pia 
like Docent has built Francis an excellent shac ae 
there TSEt’s on the banks of the Skunk, and poni sd i 
holdin You see these searchers at a most curious toil. 


f a sick rabbit, 
anq R lantern globe on the shaved par pn po abbin 


€ globe a fly buzzes, then se ‘ 
before ee Aas is satisfied they lift E ge 
3 tit own on to the shaved hide ofa ra hy a 
<- All day long they stick at this strange J i 


FRANCIS 


Mayne is to be 
for work as is 
globes have bitt 
rabbits three h 
Five days | 
were right. 


Then Mayne got tired, oh, very tired. No—not a fly 
had bit him, but he had been fussing around helping Fran- 
cis make autopsies on sick rabbits—but what of that? He 
Was shivery, and then hot, and felt chilly, and always “4 
abominably bushed he couldn’t seem to put one foot ahea 
of the other. Presently, though it was only seven days after 
he’d started to work, he became too all in to do anything 
at all, and took sick leave... . d 

Now this may sound like heresy, but one of the gran 
points about Edward Francis was that he had no head for 

i two together. Before he’d set down any 
kind of a theory on paper he’d be shot. Before he’d even 
daydream or mull over some bright notion—well, before 
he’d permit himself such indulgence he’d go back to work- 
ing with his hands. “Work with your hands! Try every- 
thing!” he would always insist. He forgot about Mayne, 
long ago he’d forgot about his own terrible tiredness: he 


Was too busy getting just one solitary deer-fly to carry 


death to a healthy rabbit from a sick one by just one bite- 
The ranchers said it was deer-fly fever. It was, 


Pitied, working with such an automatic man 
Francis. By night twenty flies in twenty 
en back and forth between sick and healthy 
undred and forty-eight times. . . . 

ater the healthy beast died. The ranchers 


V. 


going, to keep those tularense micro 
own delight and to the death of 
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after guinea-pig? Where was Doctor Lake? Doctor Lake 
Was sick, was [aid up with fever, and very tired, in the 
“val Hospital next door. He’d been keeping the disease 
Soing in those beasts, every five days slitting open a dead 
Suinea-pig, taking out a bit of white-spotted spleen or liver, 
funding it up in a mortar, straining it through cloth, shoot- 
tc a few drops of this stuff into a new guinea-pig. But on 
© evening of October 23, 1920, he went dizzy, just did 
ie anage to drag himself home, got under a big pile of blan- 
ts, and was glad to stay there. 

he chief medical Rear Admiral of the Navy had looked 
K Tofessionally at poor Lake, given it as his measured 
Eion that “Doctor Lake has typhoid fever!” Though 

Sytcsts said no. . . . But what else could Lake have? 
Fra ell—why not write up this work now? Yov’d think 
io ncis would have been satisfied, called ita day, now that 
ried aS sure this unimportant little Utah sickness was car- 
ren ae Tanchers by deer-flies, was caused by Bacillus tula- 
rabbit Was sucked by deer-flies out of the blood of sick jack- 
er its. Here were three good facts, but what more was 
much to do? After all, in an efficient land like our own, too 
on any) tment money and brains should not be wasted 
Stil] 1 ill that Sickens six ranchers or so in a year—that kills 
that ys Cf them. But Francis? For some obscure reason 
t was utterly unreasonable, nothing in the world could 
a puz P Ped him. Set going on this work—it was no longer 
began Kis 2E kept at it like some inhuman automaton. Now 
Years ;, > Strange years in his funny coop of a laboratory, 
oe a fog of the smoke of not too good cigars, years 
+ ae air, years without thought of friendship, or play. 
Said Pra CDt Over to the hospital next door to see Lake,” 
Tight ae “Never questioned whether or no they were 
they'd out his having typhoid fever—even when I knew 
laugheqg und no typhoid bacilli in his blood. . . .” He 
aits a half-grim, half-hearty laugh—and he al- 
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Most never permits hims 
subject of this disease c: 
Tense. “You see, we loo 
our eyes,” he went on 

“I sat there by the 


elf this guffaw unless it be on ri 
aused by the microbe called ner 
k at nature with our brains, not Wi 
bed, watching Lake, went through 
all the solemn Sanitary rigmarole of washing my hana 
made all the passes you have to make when you leave ent 
room of a typhoid patient. Why, I never for a mo tn 
thought— Why, I was blind, blind as a bat!” In jets c 


y tests when forty-eight would be plenty. 
my warm-water bath stood rows of tubes, 


said Francis to Lake, “leys try our 


he suspect some- 
thing? I don’t know, and Francis himself says he isn’t sure 


why he suggested that, Anyway, another of his mottoes has 
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to do with trying as many experiments as possible. Up went 
the sleeves of these brothers in science. Francis 
n the afternoon of January 20, 1921, Edward Tene 
gud Gregory Lake are bending over racks that boldila 2 
Tows of tubes regular as a platoon of glass soldiers. They 
lift them, dripping, out of the water; they hold sgh up 
na Strong light. Some are red the color of brick. - "Here are 
ave the lovely transparent red of claret. . - - Reentate 
ihe tubes of the blood of the Utah folks who've bree 
racked by the tularense microbe last summer—opaque, 
«tS the blood in these tubes. » ans 
our plus! Postave for Bacterium plaren a 
Nounces Francis, to Lake, who carefully scrawls after 
ame, + +H +, f the Wash- 
A SaNiE iS a long row of tubes of the blood o A z of a 
Ston folks who’ve never so much as heard the buz 
“er-fly— claret clear is the blood in these ous writes 
dow “Bative for tularense!”” cries Francis and Lake 
a Simple sL? í 5 e 
blogg (here: are two sets of little glass cylinders mr h 
R va of Francis—last year the doctors thought, f Naval 
medis è And here’s the blood of Lake—the kim typhoid 
fever | Rear Admiral himself had diagnosed him ty 
“Four Plus—for Francis Four plus—for ie 
nie bloo of both of them—positive for Bacterium tul 


pot how could they have caught that microbe? 

T. € had never been near a Utah deer-fly. + - - mer of 
ieee Was sure he hadn’t been bitten, that eee the 
death those days he was suddenly taken sick just “ll from 
thei of R— S—. Could they have caught We é elous 
a “asts in the laboratory? Nonsense—it is a we 
Tt is ard It is to catch a disease from your anima’s- erate 
the dacaint how folks knowing little about it ES fel- 

angers microbe hunters run. “Why—none of U 
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lows ever thought anything of autopsying bubonic piae 
animals with our bare hands,” grinned Francis. “There W: 


of their death. 


hen, one after another, those boys began to go home. 
They developed pains in their backs, in their necks, in the 


‘Seems as if you can’t come within a yard of the darn thing 
by it!” laughed Francis. But here was 
no laughing matter: «> After all, R— S— had died. 
` It is worth recording, in this place, that such “thoughts 
would never stop the searching of those men in the red brick 


pigs and rabbits grew into long rows. What the devil kind 
of a sickness was this, anyway, and to answer it Francis 
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Made five times as many injections; and in a short while— 
vn Spite of a great swabbing of lysol and every precaution 
biy CVETY single one of six helpers had gone to the hos- 
Pital. But how 
pe ucis was happy, and who can blame him? Here was 
a few disease, Here was no mere deer-fly fever to bother 
ew forlorn folks in a valley with a forgotten name. “T1 
at ularemia. . . .” So Francis, who detested all schol- 
a Stickling about words, made a strange marriage of the 
cee a county in California hills and the old wordjof 
a si teeks for blood. Why not? Tularemia was eral ly 
di ‘ckness that consisted in having those tularense beas 
“Port themselves in your blood. . . . Tularemia. . - - 


Was happy. 
ut how— 


cll, there was one thing we all of us certainly have 
toy id Francis to R Lake, “we all had our hands 
those infected rabbits and guinea-pigs. . . - i 
ha it what of that? All of them hadn’t had cuts on their 
7 none of them had gashed their hands with blood? 
nives, . . | No germ was known that could sneak 
t ingk the unbroken skin of a man’s hand. “Try every 

ke took T ig, and around the 
x OX a plump healthy guinea-pig; A 
has of this es te REAA Joni collar, an inh and a 
a ide, that divided this beast into two unequa pan 
oce him look like some over-sized, ingles ae 
tight S bee. Gently, on to the hair of this animal’s ae 
c down on to the unrubbed and unbroken skin of his 
of a'o tancis Jet fall a single drop of a brew of the spleen 
little pcature just dead of tularemia. That was all. The 
ng his het Was held quiet. The collar kept him from ais 
Of an Head to lick the drop off—not a chance in the worl 
Mow ny Ot that dangerous stuff getting into the abea as 
tularemia days—he was dead. Post mortem: typical to 
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Meanwhile a large sign in bold letters was hung in front 
of the animal cages: 


TULAREMIA! 
Keep Away! 


VI. 


EACH night, after everybody else had gone home, Francis 
was to be found before his cages, finishing the notes on the 
last of that day’s martyrs. Then alone he wandered out 
through the halls with their reek of menagerie, with their 
silence broken only by a low chuttering, scurrying, munch- 
ing, and peeping. Supper, alone, and very simple in the 
same Greek restaurant every evening, a walk around the 
Potomac Basin, and bed by seven-thirty—such was the life 
of Edward Francis, and who could have been happier? 
Tularemia, this strange disease, his own disease . - 5 
“TULAREMIA. F Tancis, 1921: A New Disease of Man... - 
Those words at the head of a little scientific paper 
gave him something to smile about, to be satisfied with in 
his lone-wolf way on his walks by himself at night. And 
now the news of tularemia spread to Europe, and drew 4 
snicker and a cackle from a famous British medical jour- 
nal—the very idea of anybody, let alone F rancis, let alone 
an American, claiming the discovery of an illness never be- 
fore heard of! The Lister Institute of London sent to Di- 
rector George McCoy for a culture of the microbe of this 
alleged new plague, and off went the tularense germs over 
the sea, dormant on their favorite food of yolks of eggs 
cooked on a slant in a narrow tube. But they were excellent 
sailors, were the microbes of tularense, and down came the 
British guinea-pigs of the Lister Institute, turning up their 
toes exactly ye days after the bugs were shot into them. 

. And one: ... two! ... three!... down came 
ree British expert members of the staff of the Lister In- 
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s ; 
he arth the tiredness in their backs and bones, with 
Months and headaches of tularemia. In less than four 
and on three British scientists were brought to bed with it 
ants e poor female scientist wasn’t fit to work for more 
R year... . Anew disease? r i 
iR a brave discretion,” said another English medical 
own all the authorities in England have decided to close 
ae work on tularemia.” E 
AN piled into his toil at this sickness so strangely 
or an ie the Pahvant Valley, but so extremely catching 
laboras, ody that so much as tried to meddle with it in a 
his Pet Bae In these days there is no record of his thinking 
© gue isease was anything more than that: he seemed not 
might 4, for a moment the millions of lurking places it 
hole, a ee the American land. He stuck to his cubby- 
avin J tried everything. It is said of him that he stopped 
ey E unch with his old pals of the laboratory because 
than . sisted on talking, sometimes, about subjects other 
a tularemia. 
of TA 1y morning, three hundred and sixty-five days out 
Tessin zoar this man is up at five. Between shaving and 
the A 8 he *phones to a decidedly low little restaurant near 
Tan ane and Navy Building: “TIl be right over.” And the 
there oe is waiter and chef puts his cakes on the fire. Seated 
Curses nene murk of cigarette smoke amid, n 
this ae talk of the crimes of last night in Washington, 
arp e tastic man demolishes his cakes, silent, but with a 
taxicab 4 for the talk of this jumble of newspaper reporters, 
rivers, and others not so respectable. Does he enjoy 


Š . 
list ow show? “They’re real fellows!” says Francis. He 
bolts his coffee, now and again 


mid the mumble of 


. ns, is e 

e yes gleam as he ; 

ere ugely delighted by the not at all sanitary conduct of 
: “Those fellows 


Own rant cat over there in the comer. fellow 
his Richest are right down to earth! says Francis—it is 
Sardonie a. compliment. Such is his society, and such his 
amusement, but already his thoughts travel to the 
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strange village of glass aquarium jars, garbage cans and 
wire cages where his very best friends—those martyrs— 
live. He walks out into the cold morning, not yet light, and 
his eyes gleam as he hurries towards the red brick building 
on the hill. 

Long before the janitor comes to try his futile task of 
cleaning up the litter of frayed cigar ends and crumpled-up 
Papers on his cubby-hole floor, Francis is writing down plans 
for the day. How does the disease keep alive all winter in 
those jack-rabbits out in Utah—how does it travel from 
jack to jack? It’s winter out in Utah now, pretty tough 
hunting—though mind you he’s chipper—but who is chip- 
per enough to follow jacks through the greasewood at sixty 
miles an hour? But here are Belgian hares, plenty of ’em— 
nothing is stinted up there in the old Hygienic Laboratory; 
nothing but modern laboratory elegance, and which of those 
death fighters cares for swell workrooms? Glass doorknobs 
are not there, nor shining plumbing, nor burnished spit- 
toons—but rabbits? They’ve plenty. How does the tula- 


injected—though not when fed. Could it be carried by rab- 
bit fleas? “I looked,” said Francis, “and I couldn’t find a 
single darned flea on a rabbit. Eight months I kept a watch- 
out for ’em, and would you believe it—I found just three 
fleas” But lice? Every rabbit had lice. “We'l] try lice,” 
Francis told Lake, 

What could be more strange, more oxéré, more perfectly 
delightful than this plague, tularemia? Here are yellow 
fever, sleeping sickness, malaria, the bubonic plague—all 
are carried from victim to victim by just one kind of fly 
or mosquito or flea. Now tularemia is immensely superior. 
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ere you see Francis, helped by the sturdy Lake—oh, he 
ain always depend on eeo Lake—at the silly job of 
gauze © the tail of a healthy mouse through a hole in the 
health covering a tube that’s alive with bed bugs whose 
tular Y bodies are aswarm with devastating microbes © 
live € Two hundred and fifty days a husky bed bug can 
undre comfort, his body teeming with tularemia, for two 
Ted and fifty days he is dangerous! } 
at hie an energy that’s half grim, half gay, Francis tears 
oases of experiments still more grotesque. He keeps 
Mou: tab on every single one of his beasts, compiles cn 
Our $ and you’d say useless, tables. “Why, we even checked 
Said ed bugs out in the evening and in, 1n the morning, 
Mit, Francis. With a hand-lens he discovers the cherite 

i pithat lives upon mice, and rejoices in the name o 

fer po sous isabellinus. When Liponyssus refuses to trans- 
inj the death by biting, Francis grinds some of him up, 
Jeets the mess, Yes—Léponyssus is dangerous). ++ 
be pe Seemed no end to the resourcefulness of this mi- 
€ trom Tulare, California, an the Pahvant Valley, 
- There seemed to be no way it would fail to crawl, 
» Tide, or hop around in nature, from one victim to 
Next. Why then wasn’t the American land alive with 


tularem; | 
tremia? Francis kept on trying everything. 
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VII. 


_ONLY a few blocks away from his laboratory, right there 
in Washington, a simple soul got ready to help Francis 
solve the most important part of his puzzle. In November 
of 1921 this man, name E— N—, was taken sick while 
selling rabbits to his Customers in the Washington market. 
There was a painful lump under his right arm and he felt 
Tocky, feverish. He went to see his physician, Doctor J. 
Lawn Thompson, complaining, “Doc, there’s something 
wrong here under my arm. An’ I feel all in, can’t hardly 
keep going on the job ’til quittin’ time.” 

Lawn Thompson, a highly trained physician, well versed 
in the book-learning and science of medicine, examined 
E— N— from top to toe. “You are apparently suffering 
from a septic infection,” something like that Thompson 
said. Then he wrote out a Prescription, that wasn’t so very 
cheap to get filled. “Rub the stuff into your armpit over 
that lump where it hurts you,” he counseled E— N—. 

A week later, and back comes E— N—. “I feel worse, 
Doc. Arm hurts terrible. That stuff didn’t do me no good. 

Doctor Thompson, having studied in the medical colleges 
where they teach the latest practical as well as theoretical 
science, looks serious. He tells his humble patient that his 
infection is a particularly stubborn one, counsels him to get 
that prescription filled once again, and to keep rubbing it 
in over the sore spot. The prescription is not cheap. ..- 

“But I don’t believe you know what’s wrong with me, 
Doc,” protests E— N—. “What Pve got is rabbit fever. 
All of us fellows working at the Market know of it. Most 
of the guys have had it. You've sure heard of rabbit fever? 
We get it in the fall when we handle those cold storage 
rabbits that come in from all over. . EEEN 

“Why—there is no such disease as rabbit fever!” J. Lawn 
Thompson told E— N—. And there wasn’t—in the medical 
books. 
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B 
had more was one thing that Doctor Lawn Thompson 
lished > educated to believe, and that was the science pub- 
opens his the medical journals, and four months later he 
cal 4 EA new copy of The Journal of the American Medi- 
MRAN ciation. Here’s a report by Edward Francis: “TU- 
kss N Francis, 1921: A New Disease of Man.” In 
Kientigs half an hour, stuttering, hardly able to get the 
rancig « words out of his mouth, Lawn Thompson. has 
airea the telephone. “Doctor Francis, I had a case of 
At R this new disease of yours, 1n my office—last fall. 

id he had rabbit fever. . - - I laughed at him.” 

ank heaven Doctor Thompson is accurate, keeps a 
the fellow’s name is E— 
ere’s his address. Thanks 
ning Edward Fran- 


Card į 7 
N_ index of his patients. Yes, 


He li i 
Ver ives right close by. H 
“ty much, Doctor—and that very eve 


is 

cit Is at the home of E— N—, asking him a hundred ex- 

oe e f the rabbit fever 
e rabbit feve 


as on 
Row en of E— N—’s closeness to na 
- E— N— is greatly flattere 
goes the sleeve of 


ties Francis. For 


Once 
ets Doa Edward Francis lets himse 


ere 
the only beasts to die from McCoy’s micro 


o Roy hy, of course—it’s a 
caving th And Francis sees me 
are shot eir farms in the little snows © p 
ing lon ons under their arms; they're accompanied by yell- 
We 5 eared hounds. Tularemia? Tularemia’s all over! 
Bina a He is back in his den alone, fussing with a 
slant, a x tube that has in it the yolk of egg cooked on 
slime, 3 Sie the surface of the slant is covered with gray 
» and that slime consists of nothing but billions of his 
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pets, his bugs, his finicky Bacterium tularense. . oa And 
here he is carefully, through a delicate pipette, sucking the 


of E— N—. And before he goes home he sets away, with 
reverence, a rack of wee test-tubes, each holding a swirling 
gray cloud of the microbe of tularense in water that’s 
slightly salt, and each holding a little—less and less, down 
the row of tubes—of the blood serum of E— N—. Next 


the serum of E— N— h 
weighted them down with 


Next autumn Francis takes on a new co-worker, it is 

— N—, the market man, the man who knew there was 
such a thing as rabbit fever. “Wouldn’t have done for me 
to have appeared at the Washington Market, poking around 
among those rabbits. Folks might have got scared off from 
buying them, and butchers might cancel orders for more. 
- . <” Cagey like some super-crafty old spider in the mid- 
dle of his web, Edward Francis Stays in his den on the hill, 
and pretty soon the excellent E— N— begins bringing him 
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livers, rabbit livers, from rabbits that have come—in cold 
Storage—from the Cumberlands, from the Mississippi Val- 
€Y, from the hills of the Ozarks, from a dozen states of 
the American land. “E— N— was immune now,” grinned 
Tancis. “All he had to do was to reach his hand into the 
harass and get out those livers, and bring ’em up the 
Nine hundred and fourteen livers E— N— brought, 
that fall and winter, from Kansas, Kentucky, Tennessee, 
‘Ssouri, Out of those nine hundred and fourteen were 
Seven that were peppered with those suspicious white specks. 
*+ « Little bits of each of these Francis rubbed up ina 
pottar, strained through cloth, shot under the skin of a 
calthy guinea-pig. Five days— 3 
That little test was as simple and sure as the sunrise. 


VIII. 


dae’ it must be in the folks of these states too! But he 
on t pick up and go, he stayed in his messed-up row 
clog’, letters, published papers urging doctors to ae 
f sely for people with very bad sore eyes, swollen glan 
Cver, > and that terrible tiredness—after hunting, skinning, 
cutting up rabbits. He talked tularemia to everybody, to 
SKET; doctor he could buttonhole, to visiting microbe hunt- 
è to solemn Japanese and Koreans who came to his labo- 
tory and couldn’t understand a word of his rapid jerky 
“entences that came out in excited spurts of speech. 
th Tom sixteen, from eighteen, from twenty-six states pf 
a e Union came letters, came livers of rabbits, came little 
fees of the blood of hunters, farmers’ wives, sheep-herders, 
chest Tangers, locomotive engineers, dentists, meat cutters, 
i efs, hucksters and housewives. They'd all had their hands 
M rabbits; they’d all gotten tired. Some had died. From 
bei tana came the blood of folks who’d gone to bed after 
“ng bitten by ticks—those ticks had fed on the Hey 
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an old deer maybe, that’s died a natural death, or a deer shar 
by a hunter who afterwards couldn’t find him. Mr. Catt is 
man squints at this deer, pokes at him, then looks into h : 
mouth, and fusses with his feet. Persistently he exanee 
this dead beast stumbled on by chance. At last he pulls ou 
his knife, cuts off the head and the hooves of the forlorn 
beast, slings them over his horse. l 

That evening he rides into the camp of John Moh fR 
where the tired hunger fighter sits, smoking his pipe, along 
with his fellow fighters, Snyder and Houck. How good to 
loaf—with the fight won, the work done. . . . Ready tO 
leave, in a few days they’ll be back in Washington. r 

Off his horse come Mr. Cattleman’s specimens. “This 
Doc Mohler? Well, Doc, I b’lieve this critter died of the 
foot-and-mouth disease. ag 

Mohler, Snyder, Houck—they all jump up, they all 
crowd ’round, paw at this booty—there are excited glints in 
their eyes. That night they sleep, troubled. By the good 
light of the next morning they absolutely confirm the stock- 
man’s hunch. Now the fight is really lost. Now the trouble 
has really “penetrated to the domain of the wilderness. 


Now the abominable virus has slipped away into the wild 
deer to live there foreyer—a perpetual threat to all the 
livestock of America. M 


tock n ohler pulls at his pipe again, thinks 
„Of his silly triumphs, his fruitless butcheries, talks to his 
pals of what this mea: 


1 ns to American meat. If the foot-and- 
mouth fastens itself on America as it already has on all of 


Europe—it means better than a hundred million dollars a 
year lost to American cattlemen. It means failure for thou- 
sands, hunger for some. But Mohler is never dramatic, is 
always laconic, and of this dreadful morning he only writes: 

“This was the most serious situation that ever confronted 
the United States in foot-and-mouth disease.” 

Mohler tightens his belt, rides down out of the wilds, 
wires a petition to examine—and if need be, exterminate— 
the deer of the Stanislaus National Forest. “And of such 
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A MA 
N FOR FUNDAMENTALS 


Other 

Tegio 

bs ns 4 

tan yo her sen i be necessary.” Where's Mohler’s wis- 

unters9 ag of humor? His knowledge of Ameri- 
e news leaks out, the hunters in the 


Cali 
. iforni 
indi 1a towns 
He Sant sp aa valleys hold meetings, bellow, make 
s—and who can criticize them for it? 
sacre—deer 


Te th . 
is p OEN lo 
Monet eee are threatened with mas 
fits Bot Bien toi right, as hunters, to kill by themselves. 
and ¢ e mountain e actually formed in Sonora, to mare 
oft Shae high eae out the Government searchers, 
avi fo funters, a California are on the side 
H ary to think tly convinced that Mohler is a maniac, 
S Mohler’s la still of driving the plague under ground. 
and gone, let st stand, and when this strange fighter is 
us hope he’ll leave memoirs—to tell the 


Secret 
b 
Won SY what cajoli 
ka nis point. Sue by what fantastic diplomacy he 
at can be here recorded is Mohler’s 
Game Commis- 


Sion Ssion, r 
a 
to yi, “study the by the State Fish and 
ag Spec, on proper. a and wandering habits of the deer, 
n the Ne eat a cient, and humane methods of tak- 
un A lagra Range ascertain the extent of the disease 
(lea Started Mohl 
A tempt the Mate last obscure science. There g0 
lo, Salt of ` sad-eye d Eann into the insides of apples 
V chuckle e salt-logs. EA mixing strychnine wit 
“We'll Ei, The bait was a a go, said Mohler with a 
; e $ od. 
“Ick pr will ieee them,” says Mohler. 
1) obi atter ’ : 
Objects a Sat Aes we'll never get all the 
al man. 


Well 
—we’l] 5 
get rifles with silencers,” answers John 


1 researches. 
t death that 


un 

fd infecteg OM th 

st ected wi € whispering guns. Two thousand are 
d the limping 


diseased deer 
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appear, completely. For one il] he’ 
armer Brown were Tight. It’ 
mouth disease unless there į 


u. Hes an American, first and last, 
a man to figure costs in dollars—not j 


+ . quarantine, 
» including indemnities, operating: 


S country in the last forty years as 
they would be in one year if the disease became established 


> trying—maybe in vain—to wipe out 
rican meat by the use of his funda- 


ng to pounce on the foot-and-mouth 
terror, waiting like a fireman. . . . And he’s always ready 


Each evening they’ve had to breathe the poisonous fumes of 
formaldehyde, to rid themselyes of the invisible terror not 
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dangerous to themselves—but a death they might carry 
to some far-off cattle. Their hands are horrid to look at— 
Cracked into open sores by the eternal chloride of lime. On 
n1Provised beds or no beds at all they’ve had their rest. 
eir energy they’ve kept up on strange food and not 
ough food. They’ve not fought and killed among hoorahs, 
ike Soldiers—their bloody work they’ve done to the tune of 
Tanchmen’s tirades and in spite of children’s tears. And 
When they’ve won, at last, there’s no medal, not even a 
Parade—and most certainly no bonus. 
, Tn such words as this, John Mohler, scarcely better known 
imself, remembers his unknown fellow fighters of hunger. 
Ost forgotten of all is that cattleman—observer of 
nature— who first spied the terror in the mouth of the dead 
er that afternoon in the Sierras. 
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80 p 
But E ©u would say hunger fighting is an outdoor scienee. 
i or ti Edward Francis: his peculiar job has kept 
the Win € better part of seven years in a little room with 
ees closed, doors shut. 
> Y as end] arleton, who dreamed wheat under a Kansas 
4 ire Fe as all outdoors, Francis toiled with his hands 
scarcely 4 ittle den from six to six every day. And he can 
at his Snare to have dreamed at all, as he hum-drummed 
ow di aoe making it safe for men to hunt rabbits. 
Who’q haw erent from Angus Mackay, the kind of man 
cen in 6 e felt stuffy after staying for as little as an hour, 
found his ne of your modern palace laboratories. Mackay 
TeVerence Wheat, fought hunger by bending his head with 
nly ove ut of doors, before the grandest facts of nature 
a kind o ing care to keep his eyes wide open. Francis, like 
ha ttosco ree-thinking monk in his cell, bent his head over 
a Pe, glued his eye to a lens. His job was humble, 
O with a certain danger to housewives who cook 


Orset earel husbands. 
r. rned his trick of saving meat to fight hunger on 


`g 
sca. 2 i 
fe > see 2Y feeling his way through a fog of wrong 
i hoe his head a couple of simple facts taught 
a » then sticking to pigs, never leaving the pig 


Edward P f 
T: ry 
acl Gota couple of most important hints from 


D Peo 
e. = . . + 
he Ple. But animals? To discover this new disease— 


© it E à 2 
ented with € musical name of Tularemia—he experi- 
v. ‘very kind of beast he could beg, buy, or 


On? 

W; t re k 

aS the Aa too much—work with your hands!” That 
to of Francis. “Don’t imagine anything— 
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Try everything!” He would bring these words out in jerky 
jets, squinting, throwing back his head, waving his arms 
making strange twisting gestures with his whole body. And 
Lord—how he worked. Not only with the proper beasts—— 
rabbits and men—did he toil. He was forever putting col- 
lars on guinea-pigs, dropping poison on the backs of white 
rats, sending to Pennsylvania for silver foxes, experiment- 
ing with dogs, coming down from dogs to mice. And he has 
been known—in his toying with death—to fuss for hours 
with the louse of a mouse, a being that makes up for its 
utter measliness by bearing the name of Po/ yplax serratus. 
How different was Francis from Mohler. Like the notable 
mixture of butcher, warrior, and engineer that he was; 
Mohler threw away science, stuck to a single fundamental 
—maybe scientific—and stamped in the mountains on the 
worst terror that ever threatened American meat. Hidden 
away from dawn to dark in a cubicle, paper-littered and no 
bigger than a bathroom, Francis hoarded every scientific 
fact like a miser. And for what? Who can call his work 
epic? But at his modest job Francis tore like a completely 
inhuman automaton, piling up mountains of facts that were 
magnificently accurate, that might be fundamental or no 
—to him it seemed not to matter. But from this jumble and 
tangle of facts Francis wove a design of truth—very simple. 
But for this truth, farmers, marketmen, housewives, hunters, 
from coast to coast of the American land might have gone 
on losing months of work, some of them dying. Reported 
they’ d have been by their puzzled doctors to have perished 
from flu, or typhoid, or gall-bladder sickness, or glanders. 
ro Francis, by getting together that mass of fact, spotted 
But EP: unknown, so surprisingly dangerous. There’s 
this hung for the way men fight hunger. 
no one rule 
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FOR twenty years before he began his adventures with this 
f2ngerous ines for ‘he meat of wild rabbits, F en 
fick been a good obscure worker in the boldest band gi pe 
peters that America’s ever had the chance to be proud o a 

ut knows nothing about. For better than twenty years n 
hill quarters had been a rambling red brick buing on i 

a Overlooking a great curve of the Potomac in Washing 


rabh; 2° basement of this building is a strange labyrinth of 
ladie: © Rutches, dog kennels, rat cages—1ts peas looks 
Te BY € upper floors are inhabited by men oe defan 
tastic Peaceful, as ordinarily American, as their J an NE 
Unit > and perilous. Such is the Hygienic Labora eae 
Geo ed States Public Health Service. And to the sacks 
haired. cCoy — bespectacled, thin-faced, gee 
catty came a letter in 1919, from Health Commis! 
tye Of Salt Lake City, Utah. Somewhat as fol a i 
deer.qu ave a new disease out here—the taneh anit 
Season” fever, It’s knocking out our farmers in the hace 
Can se tS keeping them from plowing their Pea 
emebody be sent out to clear this up for us* T 
men on the upper floors of that red brick puilde P ; 
Most ac S together, talked it all over—for it is one irae 
Xtraor inary facts in these days when Sen ee 
tor who o newhat military, that Director McCoy 1s 4 
Yes, mace Wise to direct. 


. is orders. 
and ward Francis would go, so Francis got his orders, 


In : t 
Use SE to take o —to some desert place 
ut to Utah—to ane 


Vant oeae the Pahvant Valley. Where was this P. 
that y ay: anyway, on this ieee Beate space on the R 
haq bean tt? For better than twenty years Edward Fra $ 
Buarg Ap Chased from pillar to post that way, TAE 
Puzzles og ean health, trying to put together pieces y had 
Of strange new deaths. For twenty years !uc 135 
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been against him. But here was a new job: and he was the 
kind of man who doesn’t grow old, and gayly he packed up 
his baggage now, which consisted chiefly of thirty mice an 
thirty rabbits; then there were thirty white rats too, and his 
menagerie was completed by thirty round bouncing guinea- 
pigs. He stowed his circus forward in the baggage car, and 
himself hopped the Pullman behind—for Utah. 

What were his thoughts as he rolled west—this man who 
had spent better than twenty years going on wild-goose 
chases? Was there such a thing as deer-fly fever? And if 
there was, what of it? From all he’d heard, it was a miser- 
able business of a few dozen farmers laid up with pains sn 
their backs, swollen glands, grouching because they hadn't 
pep enough to go out to the field to cut their alfalfa. From 
the very time of his graduation from the one-building 
Miami Medical College in Cincinnati, Francis had tried, 
tried. He had fairly bootlegged his way into science. He'd 


om to keep the youngsters from 
messing around, smashing apparatus, but Francis had 
crawled through the transom at night, worked night after 
night in secret. . . . 

Into the Public Health Service, and stationed at Ellis 
Island, he’d begun his science by glancing at the ankle of a 
black man from Senegal or some such benighted African 
country. Here was a guinea-worm, coming out of that nig- 
ger’s skin! Here was that darky, ingeniously rolling that 
worm up on a match, day after day, to remove him. The dis- 
tinction of describing this guinea-worm had brought Francis 
into the red brick building on the hill over the Potomac, had 
ve ht him to twenty years of disappointed hope. 
broze ncis, with his one hundred and twenty assorted ani- 

y Attled across Chicago from the dirty depot that swal- 
ees trains coming in from the East to the stil] more or 
lows 
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t. 
the Far Wes 
less clean station that belches them out age Hepat 
Be West, he was—toward what? x = a sepals 
S hair he had left was gray. He ha pat was 
faw i s had ma 
a Walter Reed and his devil-may-care bozo: 
es oe d the cause 0 
Angerous Bitter Root Valley, to try pE P eA 
we. Roc y Mountain Spotted Keenan an opie Helii 
Which five of the microbe hunters of AE 
ETvice have died, while conquering its te EHE 
haq ound nothing. To Savannah he’d pore e oer 
feared disease of pellagra, the death of t 

olks i 


k-face, dis- 
is pal in the Service, Goldberger the haw. d 
COvep th a South Mexico to 
WN to the Isthmus of Tehuantepec in et when he got 
fight an epidemic of the Asiatic cholera— at all. He had 
down there he found there was no cholera fifty, his eyes 
ae 1 ber SMS _will-o’-the-wisps. alt lids. 
Seamed ftween the slits of their squinte told him: “The 
n Salt Lake City, Commissioner re er-fly fever 1S 
ae ey’re having trouble with this fared and fifty 
aand the town of Delta—about a hun \ 
South of here,” ; ith his circus 
of Pat same. dee T rancis shipped Ha rea to this 
Pap mals and his very few changes o 


w ia ed men, 
ae ages is ikea unfor- 
OW the doubtful aradise of farmers, li pea 
nate fello pa 


left hi 

ee a this very day had ales 

fe alfalfa, This ais of Kae coming of ie: Be one 
RA felt g Pain shoot from his head to his Pee i aA 
IS Neck N across his right shoulder. He’ in TT put the 
is mowing machine, said: a costing, this 
here hay ~ - : I'm just too bushed to go o E aiee 

SATIS That night the good wife fy 
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sore on the right side of her man’s neck. “Looks like maybe 
you’ve got the deer-fly fever,” she muttered. “Hope not,” 
said the breadwinner. “Got to get in that alfalfa.” But the 
throbbing in his head and neck wouldn’t let him sleep, and 
he tossed. “Feels like I was burning up,” he said to his 
mate, and he shivered. Next morning there was no clatter 
of the mower. 

The very proficient gray-haired country doctor, H. L. 
Charles, met Francis at Delta depot. “You can store your 
animals in my garage. There may be some room to work 
there, too,” said Charles. 

“Fine!” said Francis, who has an enthusiastic way of 
saying fine about things whether they’re fine or no. To 
Charles’ garage Francis carted his beasts, to find there 
wasn’t quite so much room as he’d hoped, since the garage 
also did service as a coal shed. “Now show me a case of 
this deer-fly fever,” begged Francis. 

An hour later, with Charles who was friend, father-con- 
fessor, and sometimes when luck was with him, the healer 
of those dusty ranchers, Francis was bending over the al- 
falfa farmer, R—S—. With the good wife and the rest of 
the family Charles and Francis had held solemn discussion. 
... “Yes, if it’s to learn about it, all right, go ahead,” 
the wife—so worried—had told them. And now here lay 
the husband, tossing, twisting his bed-clothes about him, 
muttering—holding his arm that showed a tiny red gash at 
the crook of the elbow. It really hadn’t hurt him at all, 
Francis told the folks, as he shot the dark blood from the 
arm vein of R— S—, out of his syringe into a clean tube. 

Their Ford bumped them back to Delta. 

There was nothing heartless about Francis, you under- 
stand, but, knowing he was no healer, he knew he could do 
nothing for that miserable farmer; and he knew that 
Charles, though a healer, cong go nothing in spite of his 
art. “But that’s a case of the deer-fly fever, no doubt of it,” 
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. 4 B hose 
Said Charles, “Did you see that sore on his neei a or 
wollen glands, just below? Well—that’s the stuff, 


Ji e Pahvant 
or Francis this was great luck: in the whol 


i . 
it, and since 
ee there was no report of another case of it, a 


i iving €X- 
© Poor fellow had the honor to be the single hen Wa 
~ mental animal in the known world aun ieee 
y fever, Francis was enthusiastic. To him, at P 

€ rancher was simply a very valuable part eo 
the doctor’s backyard the searcher got out He eee 
pied that tube of dark blood into his garage 


a oratory, out any- 
thi t was a Chinaman’s chance Francis had to ee effect 

8g. For how few of the ills of humans ie: matter? 
Tt 8uinea-pigs or rabbits or any rodents for here were no 

hat hot day dragged on into the next one; t thing to do 
fon’ Cases of deer-fy fever, There seemed no tired. Fifty 
ti neor R— S—, who grew more tired, more a Charles’ 
an SS each day Francis took himself out of Doc jnea-pigs, 4 
eae bent his wiry body over a certain two S The third 

Aon two rabbits out there in the coal-she ‘the way o 
the es and was a dreadful bore, and went i 


i rsed four ani- 
mals yout nothing to do but watch those cu AUE Re, 


ir okie, the litel f the blood of R— : 
ieee Skins, SOAN haapen? Nothing ea any: 
i n ppened, so far, in this moti Ho hum. 

: tae fifth day those beasts were ead. } be 
aa Ith the easy skill of an old fencer, with a ee ae 
inlade that was his little rapier, Francis ere daub of 
Rinse A strong odor of lysol, a splash an ae eae 
Tow, SS cotton, a gleam of the scalpel—an eal 

teriey SOF the veteran were gazing into the 


is = blood of the de- 


l that guinea-pig. What in the R 
thing > had oe these beasts? Had he some 
Be new at last? ee 
bubon: this couldn't be plague! This could neye i 
1c plague these guinea-pigs had—surely no Ke 
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death? If Francis hadn’t been dabbling with something 
maybe dangerous he’d have rubbed his eyes—and maybe 
he did, who knows? Here was the liver of this guinea-pig 
—normally it should have been the deep red of a well- 
behaved liver. But here it was dotted all over with little 
white spots. And here was its spleen, that absurd organ 
nobody knows the use of, that’s usually small, almost hidden 
away—here was the spleen, enormously swollen and 
grotesquely peppered with whitish specks. An old hand at 
handling animals dead of the black death—that most ter- 
rible and swift of deaths—Francis, looking at the insides 
of his beasts, couldn’t be sure they hadn’t died of it. But 
he handled his knives with extra care now, washed his 
hands extra hard, was mighty careful not to let his hand 
slip— 

But it couldn’t be bubonic plague. Francis called Charles 
into the coal-shed and together, excited, they reasoned their 
riddle up and down and backward and forward. There was 
no bubonic plague within a thousand miles of this place— 
no nearer than those ground squirrels in the California 
wilds. . . . And the sickness of R— S— was nothing like 
plague. No, of course it couldn’t be. . . . But it looked 
devilishly like it. . . . No, impossible. These beasts had 
gotten the blood of R—S— under their hides, nothing else. 
Here was a new disease. . . . 

That day a telegram went to Washington to the red 
brick building on the hill above the Potomac: PLEASE SEND 
ALL AVAILABLE LITERATURE ON PLAGUE-LIKE DISEASES OF 
RODENTS. Signed: Francis. Charles was excited now, and 
like to forget his own practice. “Must keep this thing going 
in my animals. Got to keep it alive!” Francis kept telling 
Charles. And together they rubbed up bits of those white- 
spotted, sick livers in water that was slightly salt, strained 
this dangerous brew through clean gauze cloth, pumped this 
death under the skins of healthy guinea-pigs. The days 
raced now, instead of crawling. And each day they went 
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o a f 
a to see this enormously important R— S—, who, alas, 
lite] making heavy weather of it. From the abscess that the 

€ sore under his ear had grown into, they drew dan- 


S . 
a Stuff to shoot into yet other animals. Oh—he was 
e 


í . 
oa the first day had been so tired, too tired to hold open 


si: “Yes, if it’s to find out about it, you may g0 
taker „Charles and Francis might go in with the under- 
q Provided they took nothing away... -” Trust 
MS; he got his peep—and more—into the body of the 
e rancher, There was the swollen spleen. There were the 
Strange white spots—no different from the spots on 


S . . 
man’s eet the beasts who had perished from the sick 


III. 


F 
the q days later Francis felt a little chilly, shivered though 
aY was hot. His legs didn’t seem to be able to make 
and the Where he wanted to, and he was so tired, and cold, 
fing -2 hot. Doctor Charles looked him over. Nothing to 
“Oh, Pi ly fever: one hundred and two and two-tenths. 
€ all it be on my legs tomorrow,” said Francis. He had to 
Rabbi, oot because in the coal-shed great things were astir. 
and dieg T rabbit, guinea-pig after guinea-pig, sickened 
p their 3 five days to the dot after a dose of the sickness 
dragged dying brothers—it was like clock-work, no less. He 
to bin hi himself into the backyard, could just lift his arm 
With n > Victims on to the battered dissecting boards pitted 

oy Oles. . . . He went back to bed. 
are, che Morning he was distinctly not all right. Once 
appendixes examination by Charles. “Might have been 


eb; 
that m x, Said Francis, long after. “Would have trusted 


a Corker Charles to go into my insides any time. He was 
> that fellow.” Their work made them friends. 
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And now came the scientific bulletins from McCoy, from 
Washington, from the red brick house on the hill—here 
were certain thin pamphlets, very dryly written, dreadfully 
uninteresting, on “plague-like diseases of rodents.” That 
was what Francis had wired for. Now—oh, dammit, how 
his head ached—he tried to read them. 

By George—here it was, this sickness that was so hard 
to tell, in guinea-pigs, from the bubonic plague! And 
George McCoy, his friend, his director—who never directed 
—had discovered it, though not in human beings at all, but 
in ground squirrels out in California, when he was at his 
pernickety, very nasty job of working at the bubonic plague 
that sneaked from Chinatown into the squirrels of that 
state. Francis’ eyes did funny things, the lines of the close- 
written pages ran together, he was so tired. He read on. 
Yes, and McCoy had discovered a germ too, clearly differ- 
ent from the microbe of the black death, but very mur- 
derous for ground-squirrels. Well, what of it—so long as 
it wasn’t harmful to people. . . . Only a squirrel germ, 
after all, a mere curiosity. Might stick it in a microbe mu- 
seum. Oh—if his back weren’t only so tired... . The 
name of this germ of the plague-like disease of rodents? 
Tt had a nice name: McCoy had called it Bacillus tularense, 
because it came from the ground squirrels of Tulare County, 
California. 

“Must keep this stuff going in my animals. Got to keep 
it alive!” said Francis. And with Charles trying to hold 
him back, he got out of bed, and took the long, long jour- 
ney of a hundred feet to the coal-shed. 

«Don’t see whats wrong with you,” said Charles to 
Francis. 4 

“Look here,” said Francis, “here’s something interesting! 
I believe R— S— may have died from this tularense germ 
after all, even if McCoy did think it was only a ground- 
squirrel microbe. Here’s a report from Wherry, in Cincin- 
ate he Sure enough, Wherry, that microbe hunter who 
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would be much more famous if he weren’t so completely 
Modest, had fished this squirrel-murdering tularense microbe 
Out of a sick meat-cutter, and a colored cook—out of very 
badly inflamed eyes they’d complained of. “That shows it'll 
it humans too!” said Francis, who forgot his tiredness for 
4 second or so. 
“You stay quiet, rest in bed,” commanded Charles. 
But I’ve got to get this stuff back in live animals to 
ashington. . . . I mustn’t lose it. I can’t lose it!” 
shouted Francis. Was he delirious? Probably not. But it 
18 entirely probable that Francis himself will never be able 
to tell how he got through the next week. Charles be 
amned! He must keep this stuff going in animals... 
Set it back to Washington alive. E 
e gets himself to his feet long enough to inject four 
More animals, drops them into cages ready to be shipped, 
Packs up his knives, his instruments, his microscope. Ina 
me he sees his precious beasts stowed forward, mumbles 
© the porter to see he gets off at Salt Lake City, changes 
he the through train east at Salt Lake City, mumbles to 
IS porter to make up his berth, jolts hot dusty days 
through a thousand-mile blur of successive cattle states, 
Wheat states, corn states. . . - “One thing I do know,” said 
Tancis, and he laughed, “I didn’t care whether I ever got 
up again or not.” 
Nto the station, still more or less clean, that swallows 
E trains rolling into Chicago from the Far West, came 
Tancis. Chicago—change trains for Washington! } y 
ee aust keep this deer-fly fever alive in my animals,’ 
Speed Francis, and found himself clattering in a taxi- 
Se Hane and all, across Chicago—not toward a train 
ago hi ashington | but to the Marine Hospital. Four days 
had po guinea-pigs had been infected and that meant they 
aed hardly a day more to live, so clocklike was this death. 
th a get it to Washington alive!” muttered Francis and 
€ doctors of the hospital didn’t know what to make pf this 
r mG 
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fantastic sick man so eager to keep the flame of sickness 
alive in his silly animals. The water in the instrument baths 
boils and Francis totters before the roaring gas flames and 
lifts out the freshly sterilized syringes and gropes among his 
beasts and shoots death under the hides of new healthy 
beasts—in a dream, a nightmare, a blur. p 

Washington, and here is the searcher, safe home with his 
booty. The men of the upper floors of the red brick building 
on the hill crowd around him. “What’s wrong? You look 
like the ghost of yourself!” some one tells him. 

“Here are some guineas ’n’ some rabbits. . . . Got the 
virus of that deer-fly feverin’em . . . will be dead in four 
days from now—sure.” Oh—it was great to sit down, just 
to sit down for a minute, not to have to think of getting 
up at all. 

“When they die, their livers and spleens look like the 
bubonic plague . . . funny.” Then he turned to Director 
McCoy: “But I believe they’ve got the same infection you 
found in the ground squirrels out in California back 10 
1911. . . . Bet you'll find your tularense bug in ’em.”” 

Then they took Francis to the hospital, and it was better 
than two months before he could come back up that hill to 
work, and it was more than a year before he stopped being 
tired. “Td feel okay in the morning, rarin’ to go,” said 
Francis. “Start working—and by Jingo, by noon—boy ! 
Was ready to be carried home on a stretcher.’ The best 
doctors and diagnosticians in that hospital could make 
nothing at all of this mysterious tiredness, They looked 


over their eyeglasses, and said: “Very probably you have 
malaria. . . - 


IV. 
WHILE Francis lay in the hospital not caring whether he 
saw another guinea-pig, McCoy worked over this ill that 


his man had so nearly not brought home in those animals. 
McCoy—who is tall and wears plain spectacles, is thin- 
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faced and might be taken for a superintendent of schools 
n a Midwest town—had the extreme pleasure of finding 
that his tularense microbe was no mere murderer of squirt- 
rels. Here it was, sure enough, in the blood and the liver 
Tid lights of these poor beasts who had come home from 
tah, who had inherited the death of the late alfalfa 
armer, R— S—. McCoy’s face is school-masterish, severe, 
and surprises you by breaking into a most benevolent smile. 
mae was his own pet microbe that hed thought was no 
ore than a curiosity! Strange little finicky germ ıt was, 
aking sometimes like a wee stick, but so short that when 
yeu adjusted your lens just so, you’d take it for a mere 
en a microscopic ball. This tularense bug had an appe- 
Outs; ikeja spoiled child, refusing to grow on anything 
o senf animals—excepting the yolks of eggs. . - - But 
W it did relish guinea-pigs, rabbits! 

this {a Etancis was better, and you’d think he’d have called 
thin, ittle job of his finished, called it a day, tackled some- 
omy else. He’d proved the tularense germ was at the bot- 
Year, i this deer-fly fever—all right, at last after el 

this `i c'd found something new. But what of it? What di 
of p] ‘er-fly fever amount to anyway? What was the ah 
obs eens any longer at this absurd little plague of i i 

ied f : Pah vant Valley—only one rancher out there ha 
a Ba In 1919. Only one fellow, so far as oe Eey, 

With ibe ad the disease. Why do any more, why g 

Yours f course, the deer-flies out there must get this bug of 
“Out of ground squirrels,” said Francis to George Mc- 
farmers tiat 18, if it’s the deer-flies that really give it to the 
o Fran. © 80t only theér word for that.” het 

Ness to ea and McCoy turned over their precious SIC 
ings „teir friend, Gregory Lake, whose job among other 
o BEL Dow was to keep the death going from eudan 
And ; €a-pig every five days—what could be more simp si @ 
Mayot 1920, just before the deer-fly season, 
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ward Francis was off for Utah again, not quite so tired. 
Here he is in the Pahvant Valley once more, waving his 
hands with his eternal enthusiasm, making his plans with 
that strange, unimaginative coldness that gives the lie to 
his enthusiasm. Here he is in that dry desert partly re- 
claimed by men, with four assistants this time. They are 
helpers it would be disrespectful to science to call scien- 
tists. 

Do deer-flies really give ranchers this fever? Do they 
get it from ground squirrels? On the morning of the 28th 
of May, 1920, he starts out from Delta in a desert-going 
Ford of a forgotten vintage, a Ford grotesque with a big 
milk-can lashed to one running board. In this Ford sits 
Francis, with four double waneled shotguns, in the hands 
of Messrs. Jones, Kreiss, Smith, and Roderick Heyden- 
feldt—who are crack-shot squirrel shooters from California- 
They rattle out into the greasewood in a cloud of lip-crack- 
ing dust, grate to a stop, get ready their artillery, and begin 
advancing in a line of skirmishers through the thickets of 
thon ae eee eee a cereal popping 
ground squirrels. In the road by the Foul seas pencil 
in the glare of the sunlight under a pale blue sk slitting 
and slashing the dead squirrels his hunters brin Eim . 

But they’ve never a sign of the deer-fly fares There’s 
never a speck or a spot on their livers. . |, i 

Now E OL SE p ho cooped himself 

in a two-by- O c S, there’s no doubt that 

he knew exactly the right time to do his science outdoors. 
if he'd been like the hundreds of luxurious hunters who 

icrobes—in vain—today, hed h P 

search micro r > ave put himself up 
sca Delta, comfortable in Dr. Charles’s coal-shed, and let 
Foreman Jones and hi three trusty shooters bring him the 
en he’d have sat in the shade and cut up his 


squirrels. weet leisure, found nothin; 
is S S &, gone back to 
won ington reported: Funny—but the deer-fly fever isn’t 
as 
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m Utah squirrels.” But here he was, in the hot dust, sniff- 
g about, peering under greasewood, looking foolishly for 
any chance Strange thing. He tramped around after his 
unters, wool-gathering absently as Carleton himself might 
ave done, looking at everything as Mackay would have 
°ne—just for the sake of looking. Die 
On the first day of June his eye lit on a jack-rabbit, just 
dead, not shot, but dead naturally. Naturally? Why didn’t 
"ancis pass him by? He himself couldn’t tell you, he him- 
Self felt no hunch, had no premonition that comes to men 
Called geniuses, Rip . . . slash—went his squirrel knife. 
ide open to the hot light he pulled this forlorn jack’s 
carcass, | | | Just back and to the left of this dead crea- 
ture’s stomach lay a big spleen, a swollen spleen, a tremen- 
meuly tell-tale spleen . . . dotted with those fatal white 
Ots. 


“Shoot jacks from now on,” Francis ordered Jones, 
mith, Kreiss—his pals pronounced it ‘“‘Chris’”—and Rod- 
crick Heydenfeldt. Believe me they shot them. Ground 
Squirrels? Hell ! They’re not to be compared with the sport 
ot Popping off a bounding jack as he sails twenty-five feet 
a jump over sage-brush, through greasewood. From 
“sarville in the Northwest over sixty miles to Filmore in 
€ Southeast the four musketeers shot jacks for their boss 
Ao cut up and peer into. In twenty days five hundred and 
fifty-six jack-rabbits were shot running by Jones the eco- 
Nomical Scot, by the sawed-off Smith, by the round-faced 
pushneck, Kreiss, and their good pal Roderick Heyden- 
cldt. In the cool evenings while Francis pawed over sus- 
Picious-looking spleens and livers, the hunters wrangled, 
meee the thrifty Scot maintaining it was best to count your 
ells and not shoot ’til you were sure, Kreiss shouting 
jad K that it’s best to shoot all over the place, get as many 
Use Wr Possible and to the devil with how many shells you 
ma, ‘hile his roughnecks quarreled about who shot how 
any jacks. Francis toiled—rubbing bits of white-dotted 
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spleen on to the shaved skin of the bellies of live, healthy 
guinea-pigs. 

Twenty-three of these beasts were martyrs to that same 
deadly ill of the year before. As if time-fuses connected to 
noiseless bombs had been mysteriously put into them, in 
five days they died. “So it’s in rabbits this fever lives, in 
nature,’ pondered Francis scratching his chin, throwing 
back his head, squinting his eyes. And, sure enough, in those 
very places near the village of Holden, where most of the 
sick jacks had been shot, or found dead—there on the 


farms the tired sickness began showing itself among the 
folks. In the blood of two ranchers, a rancher’s wife, and a 
Tae girl, aged nine, Francis found the finicky microbe 
Jarense of George McCoy. 
tu eli_now to get deer-flies. The ranchers knew it was 
pite that gave them the sickness. Francis asked: “Is 
the? Fle was never a man to imagine anything. 
it falso, Þe was no bug or fly expert, claimed to know noth- 
i x > it the secret tricks and habits of deer-flies, and the 
ing 2 ealth Service had sent him the distinguished and 
publi s ug-hunter, Doctor Mayne. “Get me some deer- 
first) „ged Francis. Together they set out for the shores 
flies: Take, an absurd drop of water in the dryness of 
if ea f Jand. In the reeds near the shore those black 
u 


THE AUTOMATIC MAN 


and yellow varmints were supposed to live, buzz, and plot 
attacks upon ranchers. With them Francis and Mayne took 
a poor old mare for a kind of a decoy, and getting to the 
ake, they hitched this mare to a post, and sat down to wait 
Or a swarm of flies to come make a real meal off her. They 
Waited. None lit, They kept on waiting. Not a fly bit that 
mare—it was disgusting. What to do? Francis had no no- 
tion, and you can imagine him turning to Mayne, who was 
a qualified bug expert, a man who had received his degree 
of Doctor of Philosophy for knowing so much about bugs 
but alas! No matter what you may have learned in books 
and laboratories about the looks of bugs, about what goes 
on inside them, about the deepest chemical composition of 
t €m—you still might not know how to catch them. . . . 
The old mare stood peaceful. Not a fly lit. Then pres- 
ently a raggedy boy came riding by, bareback on a horse, 
à settler’s son with bare feet and out at the elbows. “Hey, 
‘ere, son!” yelled Francis. “Were after some live deer- 
tes. How do we get ’em?” 
th Easy,” said the lad, who switched his pony, loped off 
t Tough the greasewood, came back with a whole flock of 
€ varmints fastened to his horse’s back. He looked at the 
{ppy flyless old mare. Then at Francis, and the expert 
ayne: “Y? see, they won’t bite unless your horse is 
Moyin’,” 
ae Back to Delta they came with the ice cream freezer 
Tapped to the side of their Ford abuzz with deer-flies. 
lik X Sovernment has built Francis an excellent shack, much 
Ta orset’s on the banks of the Skunk, and peeping in 
Uae yon see these searchers at a most curious toil. They’re 
and R f lantern globe on the shaved back of a sick rabbit, 
mks ia e the globe a fly buzzes, then settles down, bites, 
of ana ood—before the beast is satisfied they lift the globe 
bit put it down on to the shaved hide of a healthy rab- 
`- +- All day long they stick at this strange job, and 
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Mayne is to be pitied, working with such an automatic man 
for work as is Francis. By night twenty flies in twenty 
globes have bitten back and forth between sick and healthy 
rabbits three hundred and forty-eight times. . . . 

Five days later the healthy beast died. The ranchers 
were right. 

Then Mayne got tired, oh, very tired. No—not a fly 
had bit him, but he had been fussing around helping Fran- 
cis make autopsies on sick rabbits—but what of that? He 
was shivery, and then hot, and felt chilly, and always so 
abominably bushed he couldn’t seem to put one foot ahead 
of the other. Presently, though it was only seven days after 
he’d started to work, he became too all in to do anything 
at all, and took sick leave. . . . 

Now this may sound like heresy, but one of the grand 
points about Edward Francis was that he had no head for 
putting two and two together. Before he’d set down any 
kind of a theory on paper he’d be shot. Before he’d even 
daydream or mull over some bright notion—well, before 
he’d permit himself such indulgence hed go back to work- 
ing with his hands. “Work with your hands! Try every- 
thing!” he would always insist. He forgot about Mayne, 
long ago he’d forgot about his own terrible tiredness: he 
was too busy getting just one solitary deer-fly to carry 
death to a healthy rabbit from a sick one by just one bite. 
The ranchers said it was deer-fly fever. It was, 


Vv. 


eng HERE'S Lake?” asked Francis, when he got back that 

fall to the red brick laboratory on ae hill in Washington. 

Lake ought to be about; wasn't it Lake that had the most 

aortani job in the whole world—to keep the sickness 

imp >. to keep those tularense microbes multiplying to their 

goings ii ght and to the death of guinea-pig after guinea-pig 
n 
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after guinea-pig? Where was Doctor Lake? Doctor Lake 
Was sick, was laid up with fever, and very tired, in the 
aval Hospital next door. He’d been keeping the disease 
Soig in those beasts, every five days slitting open a dead 
Suinea-pig, taking out a bit of white-spotted spleen or liver, 
8tinding it up in a mortar, straining it through cloth, shoot- 
mg a few drops of this stuff into a new guinea-pig. But on 
the €vening of October 23, 1920, he went dizzy, just did 
Manage to drag himself home, got under a big pile of blan- 
‘ts, and was glad to stay there. 

The chief medical Rear Admiral of the Navy had looked 
Professionally at poor Lake, given it as his measured 
Opinion that “Doctor Lake has typhoid fever!” Though 
the tests said no. . . . But what else could Lake have? 

ell—why not write up this work now? You'd think 

Tancis would have been satisfied, called it a day, now that 

e€ Was sure this unimportant little Utah sickness was car- 
ned to ranchers by deer-flies, was caused by Bacillus tula- 
rense, was sucked by deer-flies out of the blood of sick jack- 
rabbits. Here were three good facts, but what more was 
there to do? After all, in an efficient land like our own, too 
much Government money and brains should not be wasted 
On an ill that sickens six ranchers or so in a year—that kills 
Still less of them. But Francis? For some obscure reason 
that was utterly unreasonable, nothing in the world could 

ave stopped him. Set going on this work—it was no longer 
n Puzzle—he kept at it like some inhuman automaton. Now 

“gan his strange years in his funny coop of a laboratory, 
Years in a fog of the smoke of not too good cigars, years 
Without air, years without thought of friendship, or play. 
` i + I went over to the hospital next door to see Lake,” 
Said Francis. “Never questioned whether or no they were 
gens about his having typhoid fever—even when I knew 
ete found no typhoid bacilli in his blood. . . .” He 

ughed—it is a half-grim, half-hearty laugh—and he al- 
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most never permits himself this guffaw unless it be on the 
subject of this disease caused by the microbe called tula- 
rense. “You see, we look at nature with our brains, not with 
our eyes,” he went on. A 

“I sat there by the bed, watching Lake, went through 
all the solemn sanitary rigmarole of washing my hands, 
made all the passes you have to make when you leave the 
room of a typhoid patient. Why, I never for a moment 
thought— Why, I was blind, blind as a bat!’ In jets came 
his story. 

Luckily there was no efficient Director to call him off 
his incessant testing and cutting and trying at every angie 
of this remote little deer-fly fever. George McCoy was ab- 
solutely for Francis, was for every one who worked. “I'll 
try everything!’ said that plugging toiler. And together 
with Lake, now better but still very tired in the afternoons, 
he began to make blood tests—complicated but accurate, 
like the Wassermann test for syphilis, they were. He 
brought out the blood from those ranchers, that housewife, 
and the nine-year-old girl who’d been sick that summer. 
Al] autumn he had hoarded their blood in his ice-box. 
“we'll try this blood against McCoy’s tularense germ,” he 
told Lake. And to be sure that these tests would show only 
deer-fly fever, and nothing else, he went around getting 

a lot of the lood of Washington folks who’d 
Utah and couldn’t have had it. 
js anything to criucize about this experi- 


samples of 
never been to 

Now if there 
menter Francis, 


it is Han he ee too thorough, would al- 
when forty-eight would b 

make fifty tests : y-eig u. e plenty. 

nee a tean, warm-water bath stood rows of tubes, 

at; these ae folks that had been sick, 

Jood of #! e good Washington citizens who 

and ee a said Francis to Lake, “let’s try our 

hadn’t. p Was Hor par Did he suspect some- 

; ` ow, and Francis imself says he isn’t sure 

ming? I don’t kn Phat. Anyway, another of his mottoes has 


why he suggest® 
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4 do with trying as many experiments as possible. Up went 

€ sleeves of these brothers in science. 

1 pa the afternoon of January 20, 1921, Edward Francis 

Ph Gregory Lake are bending over racks that hold long 

pee of tubes, regular as a platoon of glass soldiers. They 

t them, dripping, out of the water; they hold them up 
to strong light. Some are red the color of brick. . . . Others 
seal the lovely transparent red of claret. . . . Here are 
ae of the blood of the Utah folks who’ve been at- 
N q ed by the tularense microbe last summer—opaque, brick 
ed 1s the blood in these tubes. 

Four plus! Positive for Bacterium tularense! an- 
nounces Francis, to Lake, who carefully scrawls after each 
name, + ++ F. 

i ere is a long row of tubes of the blood of the Wash- 
ngton folks who’ve never so much as heard the buzz of a 
cer-fly—claret clear is the blood in these tubes. 

egative for tularense!” cries Francis and Lake writes 
Owna simple ee 39 

bl But here are two sets of little glass cylinders with the 

ood of Francis—last year the doctors thought he’d had 
malaria. And here’s the blood of Lake—the chief Naval 
pamal Rear Admiral himself had diagnosed him typhoid 

ver. 

“Four plus—for Francis. . . . Four plus—for Lake. 
The blood of both of them—positive for Bacterium tula- 
Tense}? 

But how could they have caught that microbe? 

Lake had never been near a Utah deer-fly. .. . 

Francis was sure he hadn’t been bitten, that summer of 
1919, those days he was suddenly taken sick just after the 
death of R— S—. Could they have caught the ill from 
their beasts in the laboratory? Nonsense—it is marvelous 
how hard it is to catch a disease from your animals. . . - 
It is quaint how folks knowing little about it exaggerate 
the dangers microbe hunters run. “Why—none of us fel- 
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lows ever thought anything of autopsying bubonic plague 
animals with our bare hands,” grinned Francis. “There was 
no danger... .” 

Francis refused to speculate, theorize about this mystery, 
and he shut himself up in his cubby-hole, with his micro- 
scope, with a magnificent confusion of papers scrawled with 
plans for experiments. His room was a tangle of livers 
pickled in alcohol, of the tularense microbes making merry 
in tubes of slanted egg-yolk, and of papers everywhere. . . - 
It is reported of Francis that in those days nobody ever saw 
him come to work or go home at night. But fifty times a day 
the door of his den would open, out would come the searcher, 
to stalk through the halls—head down—to have a squint 
at this or that dying rabbit. Under full blast went his hun- 
dreds of experiments on this insignificant little plague of 
the Pahvant Valley, and George McCoy gave him helpers, 
laboratory boys to hold rabbits, to shave them, to get rid 
of them after Francis had set down the last precise record 
of their death. 

Then, one after another, those boys began to go home. 
They developed pains in their backs, in their necks, in the 
calves of their legs, shivered, felt tired, shot fevers. It was 
unheard of, grotesque ! Francis looked at Lake who looked 
back at Francis. They both looked at each other, and 
grinned. What kind of a germ was this tularense microbe 
of George McCoy? Could it crawl through glass? Did it 
hop out at people through the skins of the sick animals? 
“Seems as if you can t come within a yard of the darn thing 
without getting bit by it!” laughed Francis. But here was 
no laughing matter. . . . After all, R— S— had died. 

Tt is worth recording, in this place, that such thoughts 

3 id never stop the searching of those men in the red brick 
wou. on the hill over the Potomac, and while the 
laboratory sick, one after another, the cages of guinea- 
helpers d abbitk grew into long rows. What the devil kind 
igs and T this, anyway, and to answer it Francis 


of a sic 
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made five times as many injections; and in a short while— 
1n spite of a great swabbing of lysol and every precaution 
`- + every single one of six helpers had gone to the hos- 
Pital. But how— 
Tancis was happy, and who can blame him? Here was 
à new disease. Here was no mere deer-fly fever to bother 
a few forlorn folks in a valley with a forgotten name. “Pll 
call it Tularemia. . . .” So Francis, who detested all schol- 
arly Stickling about words, made a strange marriage of the 
name of a county in California hills and the old word of 
the Greeks for blood. Why not? Tularemia was certainly 
4 sickness that consisted in having those tularense beasts 
‘Sport themselves in your blood. . . . Tularemia. . . . 
"geis was happy. 
7% ut how— 
d Well, there was one thing we all of us certainly have 
~one,” said Francis to Gregory Lake, “we all had our hands 
Mto those infected rabbits and guinea-pigs. . . .” ; 
ut what of that? All of them hadn’t had cuts on their 
ands, none of them had gashed their hands with blood- 
Soiled knives, . . . No germ was known that could sneak 
through the unbroken skin of a man’s hand. “Try every- 
ing!” said Francis. 7 
€ took a plump healthy guinea-pig, and around the 
neck of this beast he fastened a stiff collar, an inch and a 
alf wide, that divided this beast into two unequal parts 
ani made him look like some over-sized, wingless, fur- 
“aring bee. Gently, on to the hair of this animal’s back, 
"ght down on to the unrubbed and unbroken skin of his 
ack, Francis let fall a single drop of a brew of the spleen 
1; a creature just dead of tularemia. That was all. The 
ttle beast was held quiet. The collar kept him from turn- 
ing his head to lick the drop off—not a chance in the world 
of any of that dangerous stuff getting into the beast’s 
Mouth. Five days—he was dead. Post mortem: typical for 
tularemia. 
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Meanwhile a large sign in bold letters was hung in front 
of the animal cages: 


TULAREMIA! 
Keep Away! 


VI. 


EACH night, after everybody else had gone home, Francis 
was to be found before his cages, finishing the notes on the 
last of that day’s martyrs. Then alone he wandered out 
through the balls ies their reek of menagerie, with their 
silence broken on ue y a low chuttering, scurrying, munch- 
ing, and Eee eke? alone, and very simple in the 
same Greek restaurant every evening, a walk around the 
Potomac Basin, and bed by seven-thirty—s i 
of Edward Francis, and who could Tee tosis 
Tularemia, this strange disease, his own disease p 
“<p ULAREMIA. prane 1921: A New Disease of Man. . z 
Those „words i the head of a little scientific paper 
gave him somet ingi penile about, to be satisfied with in 
his lone-wolf sa e 1s walks by himself at night. And 
now the news (o; Ae aremia spread to Europe, and drew a 
snicker and a cack Saem a famous British medical jour- 

~ the very idea of anybody, let alone Franci 
nal—t : y s, let alone 
ican, claiming the discovery of an ill - 
an Ameri ; L; overy ness never be 

fore heard of! The Lister Institute of London sent to Di- 

cr George McCoy for a culture of the microbe of this 
recco d new plague and off went the tularense germs over 
allege? *“gormant On their favorite food of yolks of eggs 
dona slant 19 a narrow tube. But they were excellent 
cooke' Bere the microbes of tularense, and down came the 

uinea-pigS of the Lister Institute, turning up their 

ly five days after the bugs were shot into th 
oes exactly e! -- two! three! RS 
t nd oneta Otis + ++. down came 
: ert members of the staff of the Lister In- 
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Stitute, with the tiredness in their backs and bones, with 
the shivers and headaches of tularemia. In less than four 
months three British scientists were brought to bed with it 
and one poor female scientist wasn’t fit to work for more 
than a year. .. . Anew disease? 
. By a brave discretion,” said another English medical 
Journal, “the authorities in England have decided to close 
down all work on tularemia.” 
Tancis piled into his toil at this sickness so strangely 
Confined to the Pahvant Valley, but so extremely catching 
or anybody that so much as tried to meddle with it in a 
aboratory, In these days there is no record of his thinking 
IS pet disease was anything more than that: he seemed not 
to guess for a moment the millions of lurking places it 
Might have in the American land. He stuck to his cubby- 
ole, and tried everything. It is said of him that he stopped 
aving lunch with his old pals of the laboratory because 
they insisted on talking, sometimes, about subjects other 
than tularemia. 
very morning, three hundred and sixty-five days out 
of the year, this man is up at five. Between shaving and 
Tessing he ’phones to a decidedly low little restaurant near 
the Army and Navy Building: “Pll be right over.” And the 
man who is waiter and chef puts his cakes on the fire. Seated 
there in the murk of cigarette smoke amid the mumble of 
Curses, of talk of the crimes of last night in Washington, 
this fantastic man demolishes his cakes, silent, but with a 
sharp ear for the talk of this jumble of newspaper reporters, 
taxicab drivers, and others not so respectable. Does he enjoy 
the low show? “They’re real fellows!” says Francis. He 
listens, his eyes gleam as he bolts his coffee, now and again 
he is hugely delighted by the not at all sanitary conduct of 
the restaurant cat over there in the corner. ‘““Those fellows 
down there are right down to earth!” says Francis—it is 
his highest compliment. Such is his society, and such his 
Sardonic amusement, but already his thoughts travel to the 


157 


FRANCIS 


strange village of glass aquarium jars, garbage cans and 
wire cages where his very best friends—those martyIs— 
live. He walks out into the cold morning, not yet light, and 
his eyes gleam as he hurries towards the ted brick building 
on the hill. 

Long before the janitor comes to try his futile task of 
cleaning up the litter of frayed cigar ends and crumpled-up 
papers on his cubby-hole floor, Francis is writing down plans 
for the day. How does the disease keep alive all winter in 
those jack-rabbits out in Utah—how does it travel from 


death fighters cares for swell] workrooms? Glass doorknobs 
are not there, nor shining plumbing, 
toons—but rabbits? They’ve plenty. 
rense get from rabbit to rabbit? Francis puts a well rabbit 
in; the same cageiwithialsick one, indsithafiie enough to 
send the healthy beast to his doom. Forty-three positive 
takes of the ill he records from that simple test—out of 
Lord only knows how many tries, And the nasal discharge 
of one beast is enough to floor another; and the urine, when 
injected—though not when fed. Could it be carried by rab- 
bit fleas? “I looked,” said F rancis, “and I couldn’t find a 
single darned flea on a rabbit. Eight months [ kept a watch- 
out for ’em, and would you believe it—T found just three 
fleas!’ But lice? Every rabbit had lice. “We'll try lice,” 
Francis told Lake. 

What could be more strange, more outré, more perfectly 
delightful than this plague, tularemia? Here are yellow 
fever, sleeping sickness, malaria, the bubonic Plague—all 
are carried from victim to victim by Just one kind of fly 
or mosquito or flea. Now tularemia is immensely superior. 
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Bacterium tularense is much more democratic. To the hilt 
Francis proved that the rabbit louse can suck the germ up 
Dto its body, keep it there alive, deposit it in a healthy 
rabbit at a new meal of blood. Into the cracks in the wooden 
Cages where guinea-pigs and mice are bred, Francis dug—. 
to find bed bugs. He captured hundreds of them. He tried 
everything. “Bed bugs were fed first on sick, then on healthy 
Mice,” said Francis. “Then I turned the experiment upside 
down: I had the mouse eat infected bed bugs instead of 
having the bed bugs bite the mouse!” And he laughed. 
ere you see Francis, helped by the sturdy Lake—oh, he 
could always depend on Gregory Lake—at the silly job of 
Sticking the tail of a healthy mouse through a hole in the 
auze covering a tube that’s alive with bed bugs whose 
ealthy bodies are aswarm with devastating microbes of 
tularense, Two hundred and fifty days a husky bed bug can 
Ive in comfort, his body teeming with tularemia, for two 
hundred and fifty days he is dangerous! : 
ith an energy that’s half grim, half gay, Francis tears 
at hundreds of experiments still more grotesque. He keeps 
€xact tab on every single one of his beasts, compiles enor- 
Mous, and you'd say useless, tables. “Why, we even checked 
Sur bed bugs out in the evening and in, in the morning,’ 
Said Francis. With a hand-lens he discovers the obscure 
Mite that lives upon mice, and rejoices in the name of 
éponyssus isabellinus. When Liponyssus refuses to trans- 
fer the death by biting, Francis grinds some of him up, 
injects the mess. Yes—Liponyssus is dangerous... . 
here seemed no end to the resourcefulness of this mi- 
Crobe from Tulare, California, and the Pahvant Valley, 
Utahs There seemed to be no way it would fail to crawl, 
Sneak, ride, or hop around in nature, from one victim to 
the next. Why then wasn’t the American land alive with 
tularemia? Francis kept on trying everything. 
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VII. 


_ONLY a few blocks away from his laboratory, right there 
in Washington, a simple soul got teady to help Francis 
solve eae important part of his puzzle. In November 
o e 9 3 in mampan E— N—, was taken sick while 
a0 ing Tabbits to his customers in the Washington market. 
ae Was a penta lump under his right arm and he felt 
rocky, teverish. He went to see his physician, Doctor J- 
Lawn Thompson, complaining, “Doc, there’s something 
wrong here under my arm. An’ I feel all in, can’t hardly 
keep going on the job ’til quittin’ time.” 
righ a highly trained physician, well versed 
3 t t ee and science of medicine, examined 
ae 3 SIR toe. “You are apparently suffering 
en as ion, something like that Thompson 
said. en ne wrote out a prescription, that wasn’t so very 
cheap to get filled. “Rub the stuf into your armpit over 
that lump where it hurts you,” he counseled E— N—. 
A week later, and back comes E— N—. “I feel worse, 
Doc. Arm hurts terrible. That stuff didn’t do me no good.” 
Doctor Thompson, having studied in the medical colleges 
where they teach the latest practical as well as theoretical 
science, looks serious. He tells his humble patient that his 
infection is 4 particularly stubborn one, counsels him to get 
that prescription filled once again, and to keep rubbing it 
in over the sore spot. The prescription is not cheap... . 
“But I don’t believe you know what’s wrong with me, 
Doc,” protests E— N—. “What I’ve got is rabbit fever. 
All of us fellows working at the Market know of it. Most 
of the guys have had it. You've sure heard of rabbit fever? 
We get it in the fall when we handle those cold storage 
abbits that come in from all over. . . .” 
T. —there is no such disease as rabbit fever!” J. Lawn 


“Wh > 
Fhe pte told E— N—. And there wasn’t—in the medical 


books. 
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But there was one thing that Doctor Lawn Thompson 
had been educated to believe, and that was the science pub- 
lished in the medical journals, and four months later he 
Opens his new copy of The Journal of the American Medi- 
cal Association. Here’s a report by Edward Francis: “ru- 
LAREMIA. Francis, 1921: A New Disease of Man.” In 
less than half an hour, stuttering, hardly able to get the 
Scientific words out of his mouth, Lawn Thompson has 

Tancis on the telephone. “Doctor Francis, I had a case of 
tularemia, this new disease of yours, in my office—last fall. 

an said he had rabbit fever. . . - I laughed at him.” 

hank heaven Doctor Thompson is accurate, keeps a 
Card index of his patients. Yes, the fellow’s name is E— 

—- He lives right close by. Here’s his address. Thanks 
Very much, Doctor—and that very evening Edward Fran- 
Cis is at the home of E— N—, asking him a hundred ex- 
Cited questions, learning the ins and outs of the rabbit fever 
as only men of E— N—’s closeness to natural things can 
know it. E— N— is greatly flattered. Of course Doctor 

Tancis can take a blood sample, and up goes the sleeve of 
the rabbit man, and back to his den hurries Francis. For 
Once even Edward Francis lets himself speculate, dream, 

ets his imagination wander out to woods and fields from 
Coast to coast of the American land, Why—how silly to 
think that only the ground squirrels of Tulare County, Cali- 
fornia, and the jack-rabbits of the Pahvant Valley in Utah 
‘Were the only beasts to die from McCoy’s microbe of tula- 
Tense! Why, of course—it’s all over the country from coast 
to coast! And Francis sees men in brown hunting-coats 

eaving their farms in the little snows of November. There 
are shotguns under their arms; they’re accompanied by yell- 
ing long-eared hounds. Tularemia? Tularemia’s all over! 

But is it? He is back in his den alone, fussing with a 
long narrow tube that has in it the yolk of egg cooked on 
a slant, and the surface of the slant is covered with gray 
slime, and that slime consists of nothing but billions of his 
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pets, his bugs, his finicky Bacterium tularense. . . . And 
here he is carefully, through a delicate pipette, sucking the 
straw-colored serum off the clot of the blood from the arm 
of E— N—. And before he goes home he sets away, with 
reverence, a rack of wee test-tubes, each holding a swirling 
gray cloud of the microbe of tularense in water that’s 
slightly salt, and each holding a little—less and less, down 
the row of tubes—of the blood serum of E— N_.. Next 
morning— 

Early next morning Francis comes to see a strange sor- 
cery. He looks at the shining tubes. The fluid in them is 
clear as water. What’s become of the billions of rabbit- 
murdering bugs? Francis picks one of the tubes up, taps it 
a little. Ah—here are the rascals! In clumps, in bunches, in 


the tube like lovely little flakes of snow. From tube to tube 
down the long row it’s the same thing—a thousandth of a 


the same. S 
Next autumn Francis takes on a new co-worker, it is 


_— N—, the market man, the man who knew the s 
l Nee as rabbit fever. “Wouldn’t have done Eae 
s have appeared at the Washington Market, poking around 
o ng those rabbits. Folks might have got scared off from 
amo them, and butchers might cancel orders for more. 
buying Cagey like Some super-crafty old spider in the mid. 
p his webs Edward Francis stays in his den on the hill, 
de ae soon the excellent E— N— begins bringing him 
and P 
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livers, rabbit livers, from rabbits that have come—in cold 

Storage—from the Cumberlands, from the Mississippi Val- 
€y, from the hills of the Ozarks, from a dozen states of 
€ American land. “E— N— was immune now,” grinned 
Tancis. “All he had to do was to reach his hand into the 

oe and get out those livers, and bring ’em up the 
l ye? 


Nine hundred and fourteen livers E— N— brought, 
that fall and winter, from Kansas, Kentucky, Tennessee, 

Issouri. Out of those nine hundred and fourteen were 
Seven that were peppered with those suspicious white specks. 
+ + + Little bits of each of these Francis rubbed up ina 
Mortar, strained through cloth, shot under the skin of a 
healthy guinea-pig. Five days— d 

That little test was as simple and sure as the sunrise. 


VIII. 


THEN it must be in the folks of these states too! But he 
didn’t Pick up and go, he stayed in his messed-up room, 
Wrote letters, published papers urging doctors to watch 
closely for people with very bad sore eyes, swollen glands, 

ever, and that terrible tiredness—after hunting, skinning, 
Cutting up rabbits. He talked tularemia to everybody, to 
very doctor he could buttonhole, to visiting microbe hunt- 
ers, to solemn J apanese and Koreans who came to his labo- 
Tatory and couldn’t understand a word of his rapid jerky 
Sentences that came out in excited spurts of speech. 

From sixteen, from eighteen, from twenty-six states of 
the Union came letters, came livers of rabbits, came little 
tubes of the blood of hunters, farmers’ wives, sheep-herders, 

Orest rangers, locomotive engineers, dentists, meat cutters, 
chefs, hucksters and housewives. They’d all had their hands 
In rabbits; they’d all gotten tired. Some had died. From 
Montana came the blood of folks who'd gone to bed after 
being bitten by ticks—those ticks had fed on the pretty 
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white snowshoe rabbit. From the same state came the serum 
of a hunter who’d been bitten by a coyote pup as he’d pulled 
it from its den—the pup’s mother had given it a meal of 
sick rabbit. . . . From the laboratory at Hamilton, Mon- 
tana, where Francis’ pals of the Public Health Service 
were working to invent a preventive for the deadly Rocky 
Mountain spotted fever, and where five of them have died 
of it—among these obscure desperadoes were six cases 0 

the tired disease. 

“Hunters and housewives only come down with tula- 
remia in the fall and winter—but it’s open season for labo- 
ratory workers the year ’round,” laughed Francis. 3 

And then from the hills in the western part of Virginia 
came bad news: the dog of a farmer in that wild country 
had brought in some rabbits he’d caught in a field. The 
good wife had fried them for supper—maybe not quite 
well done. Two days later the father, and his girl of seven, 
and his little boy aged two, took sick with sore eyes an 
swollen glands that hurt terribly. Next day a small sister 
aged six complained of the same trouble. A few days later 
the boy of two was buried. On that same day the father 
and his seven-year-old daughter died. 

The country doctors were puzzled. The hill-folks sus- 
pected the mother, who’d stayed well, of some foul play. 
But by a chance a youngster, named Freese, of the Virginia 
State Health Department, happened into the nearby vil- 
lage, heard the drama of the sudden deaths and the gossip 
of murder. Only a few months before he’d listened to the 
story of tularemia from the lips of that fanatic, Francis, 
himself. Into the hills went Freese, swabbed the throat of 
the six-year-old girl who still lived, injected the washings 
from that swab into a guinea-pig. Five, six days and— 

Was this a particularly dangerous microbe of tularense, 
or were those hill people it murdered undernourished, Tun 
down? Nobody knows. Francis has no theories about that, 
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Nor science to explain it. He has stayed close to his little 
room, having been away from that dusty hole-in-the-wall 
Sıx days in all in the last six years—and that counts in all 
of his Sundays, and Fourth of Julys. He’s stuck there, 

ringing state after state into his net—discovering the dan- 
8erous bug from Tulare in the rabbits of nearly all of the 
states of the Union, New England and New York State so 

ar excepted. And of the folks who have been the victims 
of the dangerous hunger for the meat of the rabbit, four or 
five out of every hundred die—quickly sometimes like those 
irginia hill folk, or with a queer slow pneumonia. All the 
Test are simply dreadfully tired, knocked out for a month, 
two months, or a year. For this tiredness or this death 
there’s no cure—and you may be sure Edward Fran- 
Cis has made vast tests up there with all the known drugs, 
chemicals, remedies. There’s only one thing to do, and that’s 
to rest in bed. 

There’s no vaccine either; and there’s only one way to 
get immune to it, and that’s to handle an infected rabbit, 
and go through the sickness yourself. 

here is certainly no way to stamp this dangerous hun- 
8er out of our country, for even a Mohler wouldn’t try to 
€xterminate the total jack, snowshoe, and cotton-tail rabbit 
tribes of the United States. 
_ But Francis has a simple and perfectly certain preven- 
tive, for this tularemia, that slips with such fantastic ease 
Tom guinea-pigs and rabbits into men, never spreads from 
One human being to another. In the Pahvant Valley or in 
the wilds of Montana or Idaho it might be caught from 
the bites of deer-flies or ticks. But the one sure way to catch 
It is by getting your hands into the insides of a rabbit 
that is sick with the microbe from Tulare County. Of all 
the truths the automatic Francis has piled up, here is the 
little truth that his work boils down into, let him tell it in 
is own words: 
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“Tf . . . all cooks, market-men, hunters, housewives and 
others who dress rabbits, would wear rubber gloves when 
doing so they would not contract tularemia. It should be 
remembered that thorough cooking destroys the infection in 
a rabbit, thus rendering an infected rabbit harmless for 
food.” 
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ANCIENT AND ANONYMOUS 


I. 


WHAT FIGHTERS OF HUNGER can compare to the unknown 
nders of the American maize? 

Of all green living things maize is the chief trapper of 
me energy of the sun’s rays. Eaten as corn and bread, and 
turned into four-legged beasts and their milk, made into 
two-legged fowl and their eggs, maize is the principal food 
oF the People of the western continents. f . 

at sort of man or woman first found this maize? 
„Y Ondrous lusty: it shoots from a seed to the size of a tree 
ìn less than three months. Tough is this Indian corn: it sends 
Ta: new leaves after spring frosts and laughs at the cold 
'ghts of October. Resourceful: it yields three hundredfold 
Sathe soggy lands along the lower Mississippi—and it 
Sna, down long tap roots to kunt and find moisture in the 
Outhwest lands where there is no rain. i i 
l at brown-faced genius with straight black hair first 
“armed to guard the maize? For of all green things this 
strong helper of man is the weakest: the Indian corn plant 
'S more dependent on man than the most absurd poodle. A 
thousand times more domestic is the maize than the most 

‘lpless goldfish: without endless storing, hoeing, reaping, 
“aving, and sowing by men, this plant would die out— 
Utterly. Unlike wheat, unlike any food giving life to men, 

€re is no wild maize: none has ever been known to escape 
the hands of men to grow free. It can’t grow free. With 

€avy kernels tight on a cob and enclosed by enormous 

Usks, no wind that blows can scatter the seed of it broad- 
“ast; untended by man, the young plants—though so vig- 
Orous—are killed off by grass in a jiffy. i 

But who first knew all that? What kind of prophet with 
What strange insight was this first aboriginal American with 
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| i 
pair FIGHTERS OF HUNGER can compare to the unknown 
Par of the American maize? : f 
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turn tSY of the sun’s rays. Eaten as corn and bread, an 
tw. x ed into four-legged beasts and their milk, made jato 
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€ People of the western continents. j ute 
at sort of man or woman first found this maize* 
in À ndrous lusty: it shoots from a seed to the size of a tree 
u Sss than three months. Tough is this Indian corn: it sends 
| ni ie leaves after spring frosts and laughs at the cold 
ae ts of October. Resourceful: it yields three hundredfold 
sate Soggy lands along the lower Mississippi—and ar 
Sou h down long tap roots to kunt and find moisture in the 
“west lands where there is no rain. y 
X at brown-faced genius with straight black hair first 
Jed to guard the maize? For of all green things this 
eae elper of man is the weakest: the Indian corn plant 
th More dependent on man than the most absurd poodle. 
Ousand times more domestic is the maize than the most 
age less goldfish: without endless storing, hoeing, reaping, 
Ure and sowing by men, this plant would, die out— 
terly. Unlike wheat. unlike any food giving life to men, 
€re is no wild maize: none has ever been known to escape 
€ hands of men to grow free. It can’t grow free. With 
avy kernels tight on a cob and enclosed by enormous 
Sks, no wind that blows can scatter the seed of it broad- 
“ast; untended by man, the young plants—though so vig- 
) eae killed off by grass in a jiffy. f A 
in ut who first knew all that? What kind of prophet wit 
at strange insight was this first aboriginal American with 
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high cheek-bones who first fe/¢ the absolute need to save the 
maize, to store it, always to hoe it, knowing he must sow it 
again—knowing it would never rise by itself again through 
some kind quirk of God or trick of nature? oA 

From what wild plant could this Indian corn haye come? 
Today there are fifty colleges where savants with their heads 
full of big-named facts about maize study the chemistry 
of its life-stuff, the mathematics of its breeding. But never 
a one of them can breed corn from any wild plant—not 
even from the tasseled Mexican grass, teosinte. “To be 
wild,” smiles Guy Collins, corn historian, slouched in his 
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II. 


HEAVEN knows how many thousands of years afterwards 
“atter straight-haired Americans had nursed the flame of 
ae Seed of it all those thousands of years—new immigrant 

Mericans, civilized white men, scrambled out of their boats 
On to the coast of eastern America—and took the maize. 

ere was nothing scientific about their discovery but it was 
only a Matter of their empty stomachs turning somer- 
“aults, It was the first bleak Massachusetts autumn for those 
uritan white men: the going was hard. Then Miles 

‘andish and his scouts, in despair how to fill their bellies, 

ame upon fields of an outlandish new kind of grass tall as a 

Tee, They stumbled over mounds, dug into them; looking 
Over their shoulders in fear of possible owners, they pulled 
Out of the ground a little old basket filled with Indian corn. 

e dug further,” wrote their scribe, “and found a fine 

Sreat new basket of very fair corn of that year—six and 

Sy goodly ears of corn, some yellow, some red, others 
Mixed with blue, a very goodly sight.” J 

uarded by their flintlocks, they filled an old kettle with 

it, stuffed their wide pockets full of it, put it in their great 

ats, and Miles Standish and his God-fearing men scam- 

Pered off with it believing it better to ask the Indians 
Whether or no they might have it—afterwards. They were 

ungry. “And surely it was God’s providence that we found 
this corn,” wrote the recorder of the deeds of those pious 

ilgrims, “for else we know not how we should have 

One, . a2) f 

The civilized white men took the maize, and their ig- 
norant friend, Squanto the Indian, taught them the science 
€y needed to know, to fight their hunger with it. To make 
the thin Massachusetts soil rich to feed the greedy corn, 
quanto gave them the trick of catching shad that swam up 
the streams into the ponds to spawn. “An acre set with 
these shads . . , raises as much corn as three acres with- 
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out,” wrote the Pilgrim setting down the first written re 
port of Indian science. And the Pilgrims? As today, they 
were lawmakers. To be sure of their great yields they passe 
a severe law requiring that all dogs be tied by the leg while 
fish were in the cornhills. Then the power of the maize 
pushed wave after wave of white men west. Driving the 
givers of the maize before them, the sons of those first white 
men pushed west from the stony lands of the East across 
the red clay of the Piedmont up over the Alleghenies to the 
black loam of Kentucky, Ohio, Ilinois—their man-powel 
stoked by the energy sleeping in the seed of the maize. 
Energy, guts to push onward, shoulders to fall trees: 
hands toughened to the sang hoe, sharp eyes to shoot the 
maize-givers: all these they needed—not science. For ten 
thousand years and more their enemies, the Indians, had 
bred an amazing variety of strengths and virtues into thei! 
maize—by a sing-song science made up of chants, legends, 
ceremonies. They’d bred corn for cruel weathers and im- 
ossible soils. And now these white grabbers came, and what 
rospecting for metals could compare to this happy finding 
of bonanzas by the white men going west—for in every 
valley, on each plain, in every oak opening, was a new 
variety of Indian corn adjusted to rain and the richness O 
plack lands, adapted to drought and the lightness of sandy 
nil. Here’s the white man’s maize science: A dash in the 
S T toward sleeping tepees, brave Daniel Boone at the 
daw of it: Then shouts, the thud of body against body, the 
heat, of muskets, the last wail of a child. Now the ene- 
popp’? e maize givers, are gone, killed, drunk, or chased 
mies, d here for the redoubtable Boone and the hard- 
west: ' Jarke is just the right sort of maize on the right kind 
“maize that even in those days yielded fifty, sev- 
of Jand a hundred bushels to the acre. With no modern 
enyire al machinery either, mind you; but only with an 
pcultt „ed stick, a bent piece of ITONA 
A r cP Collins sits slumped behind his gurgling pipe, his 
G- 
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Pa tanned and lean with a hint in it of the look of those 
lonymous breeders of the maize now gone west forever. 
ireless experimenter is Guy Collins, tracer of the mysteri- 
us blood lines of this yellow grain, and he smiles at the 
mie of modern searchers to have done anything much at 
a for the good of this Indian corn. “Flint, pop, soft, sweet 
Why, it was all here when we got here!” laughs Collins. 
During the four hundred and twenty-five years we've been 
ooling with it we’ve put nothing into it, almost, that you 
can’t duplicate in the maize of the red men.” 
b © corn came to be the overwhelming American fact not 
Y the brains of the pioneers but by their tired legs, their 
Aching arms, Collins tells the song of the spread of the 
palze written by the savage old Thomas Carlyle: “How 
fautiful to think of tough lean Yankee settlers, tough as 
= tta-percha, with a most unsubduable fire in their belly, 
"eering over the Western Mountains, to annihilate the 
Jungle, and to bring bacon and corn out of it for the pos- 


terity of Adam.” 


Il. 


one man’s maize science. What sea i 
the middle eighteen hundreds, what unknown college 
Professor, what gentle botanizing teacher of young ladies, 
cain traced the grotesque sexual monstrosity of the Indian 
p tn? Let his bones rest, let his name be forgotten —tt 1S 
Nough that he found this fact: that every maize plant is 

usband to many wives and is itself wife to an unknown 
?umber of husbands. This white searcher dug out what the 


Ndians couldn’t know: that in nature a maize plant rarely 


Marries itself to beget seed of its corn children of the follow- 


a8 year. The plants of the maize—fundamentally—are as 
trikingly individual, as various, as so many human beings 


173 


ANCIENT AND ANONYMOUS 


are different from each other. This obscure impractical 
botanizer probed out this fundamental fact: that like wheat, 
every corn plant is both male and female, but its male and 
female parts are not shut up in the same flower. Unlike 
wheat, unlike any other grain, the man and the woman 
parts of the Indian corn are on widely different parts of the 
lant: s 

ž At a time when you’d swear that the toil of raising more 
hundreds of thousands of bushels of corn to turn out more 
thousands of fatter pigs and better cattle for sale was the 
one thought in the whole Midwest land—in these hectic 
days a few silly dreamers didn’t work. 

They gaze at the tassel proud like a plume at the top of 
the maize plant, pull bits of this tassel off, put it under 
their little hand lenses, take a little step ahead of the science 
of the red men. 

Here’s a row of spikelets that make up that tassel—and 
each little spike has two tiny flowers—the observers care- 
fully, idiotically count them: roughly there are twenty-five 
hundred flowers to every maize plume. Male flowers they 

Te. w+ 
r Through corn fields these dreamers go. In the corn fields 
you'll find them at the appointed mysterious time in hig 
summer When those flowers open, thrust forth their anthers 
mad for mating, and from these anthers scattered by the 
vod go millions of grains of gold-colored pollen—the 
erm. The warm winds blow: the air of corn fields 
plant SP5 h eager pollen. 
js alive Wily ee Pon n ) - 
is well what of that?” sneer the practical corn and hog 


“ce 


men. e professors keep peering at the maize lant, and 
Bote the male plume, down the cornstalk ries spy the 
far be of sticky green silk pushing their way out of husks 


strands Pid the young cob on the ear shoot. Waiting for the 


at €P < maids wait for their men are these green strands of 
poler z searchers open the husks of the ear shoot, trace the 
silk- 
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Strands of silk to their source: to the female flowers set in 
exact rows on the cob. Around them the air is alive with 
Pollen : through the air from tens and hundreds of neigh- 
oring corn plants come myriads of grains of pollen to 
Marry the silk of one single plant. From the tassels of that 
same plant goes pollen to mate with the silks of dozens of 
its neighbors, 
Such is the fantastic sexuality of maize: every ear of corn 
may have a hundred fathers; each tassel may be part father 
to a hundred ears. 


Iv. 


UR what of it? What was the use of such science? With- 
ene the help of any dreaming botanists at all, as if there 
S no science of maize except to plant it, reap it, hoe it— 
£ black land of middle America poured its strength into 
= illions of bushels of corn. If we only bend our backs 
ac if our hands are tough enough: such was the science 
°F the American men, and the forests of Ohio shrank into 
Woodlots and the oak openings expanded into new forests— 
maize. Having given the maize, the last Indian was gone 
and the muskets hung on the walls of the farm-houses— 

Mementoes of grandpa. 
Ow arose a new kind of corn-dreamer, a farmer corn- 
reeder who would hardly know a pistil from a stamen 
and who would blink at you if you asked him what an 
anther was, But he had a shrewd love of corn anda wordless 
awe of it that had in it something of the Indian—though 
Straightaway this white man, being a true American, began 
© try to standardize corn in a way completely un-Indian. 
'tst and among the most famous of these corn-dreamers 
Was Jake Leaming of Ohio. Jake had got the start of his 
Corn from his father, Settler Chris Leaming, who began 
With the old reddish-black kind of corn the Indians knew 
Was good for that particular part of southern Ohio. For 
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sixty years Jake Leaming walked through his maize fields, 
with two or three simple notions in his head of just what an 
ear of corn ought to look like. For just those points, each 
year of those sixty years, he kept selecting seed ears—nevel 
thinking of the pollen fathers of those ears. 

The result? It was amazing, grotesque! Old Leaming 
made a miracle with those no-account black kerneled corn- 
ears swiped from the Indians. But it was perfectly natural, 
for in this the seed of maize is no whit different from the 
seed of men and women: that asleep in the seed there are 
traits, characters, that come from millions of ancestors: 
From the looks of a father and mother you'd better not try 
to predict the looks of their children: from a no-account 
drunken father and a servant-girl mother comes Beethoven, 
the colossus. And now, from his runty red-brown ears 0 
` Indian corn that carried in them an endless Sae of trates 
of the first maize from Peru, the tough maize of the Zuñi 0 
the dry Southwest, the strange corn of Quezaltenango— 
Jake Leaming began selecting, selecting, selecting. . . . 

Never having seen the inside of an apricultural colleges 
this man had his own notions of what good corn ought to be 
like. To realize these ideas he raised a family of seven 
husky sons, who with hoes 1n their hands by the time they 
were half as tall as a hoe handle took the place of the culti- 
vator not yet invented. z 

“All the weeds you can find in Jake’s cornfield you can 
carry ’round in your hat,” said the farmers roundabout. 

«We had to start stirring the ground as soon as the corn- 
plants appeared, and pa kept us at it “til long after we boys 
could see no use for it,” said George Leaming, Jake’s son. 

“Weeds? They’re deadly poison to corn,” said old Jake 


imself. i 
genes he would walk into his fields as marvelously free 
Pee d as his good-wife’s kitchen floor was free of a 
cae of dust; the magnificent rows of straight green trees 
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Would swallow him up; between these rows he walked— 
ooking, and forming his wordless notions. 

“Ah! There’s one of them red-headed woodpeckers . . - 
flyin’ from one plant to another. Wait—there! He’s took 
a toe-holt on that stalk there, peckin’ into the husk—eatin’ 
at it. He knows better’n I do what ears ripen earliest. . . . 
That’s what I want,” mulls Leaming. And out of his over- 
all pocket he fishes colored bits of string—ties a bit of 
String to this early-ripening maize plant. When the mystic 
time comes, just as the shucks begin to turn a brownish 
Yellow, Jake will come back and pick that ear to save it for 
Seed, “Ips early-ripening corn we need,” mutters the 
breeder, 

He compared what his own eyes could see with what he 
Saw was the instinct of the woodpeckers. “It’s long taper- 
iNg ears that are the ones they go for,” said Leaming. “Long 
tapering ears on plants that’ve got thick tapering stalks— 
they’re the early ones.” Leaming’s brain held nothing but 

ore of corn, became an animated library of facts about 
corn; from nobody knows how many disastrous years of no 
Tain, of rains that lasted forty days threatening a return 
of biblical flood, of frosts that came when the corn grains 
Were still in the milk—from these years Jake remembered 
the Sterling behavior of certain strange corn plants that 

Ore two ears to a stalk. “It’s the two-eared sorts that’re 
tough,” said Jake. And he selected, picked out, kept select- 
ing from the two-eared plants. And he used to’say: “What 

Want is ears sticking out from the stalk—reaching out to 
Shake hands.” No bit different from the exactest laboratory 
Searcher, there was no end to his care or the trouble he took. 

D the spring from corn stored all winter he selects all over 

again! 

There he sits, on the end of a log, encircled by tubs and 
Neatly corded piles of extra-selected seed ears. There’s a big 

utcher knife driven into the end of the log. Jake pulls it 
Out, twists a fine gold ear away from him against the edge 
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of the knife—so he shells every grain of the seed for the 
sowing of that spring, and every spring. And Leaming cor * 
Year after year Jake gets yields running better than a hun- 
dred bushels to the acre. First man on record in all of Ohio 
is Jacob Leaming to get this enormous yield of six hundred- 
fold. Leaming corn—those words run from stove to stove © 
one country store to another, where the wiseacres sit by the 
cracker-barrels and convenient to the sawdust-box spittoons- 
And in rseventy-eight this formerly obscure Jake Leaming’s 
corn wins the Grand Prix—in Ohio it’s “Pricks’”—at the 
Paris World’s Fair Exposition. One hundred ears of Jake’s 
Jemnly adjudged superior to all other varieties 
of corn in the world, en a basis of highest feeding value as 
determined by chemical analysis—however anybody would 

F and on a basis of the beautiful tapering 
ears of it; on a basis of heavy weight of corn per ear, on 4 
basis of the slender cob. Gosh!” say the judges “Jake’s 
i ly all grain!” : 

‘And in Leaming’s front parlor, where the shades are 
drawn on all days excepting Christmas, days of weddings, 
funerals, and certain particular Sundays, there is a diploma 
of the Grand Prix, and here lies in state a silver medal. . . - 

There jg no recor that Jacob Leaming himself wanted to 

~ et the old wisdom of the Indians, who had the 
he superstition, that certain kinds of maize should 
? certain places, who had the belief there ought to 


w in : x 
E thous? d different sorts of maize. There is no evidence 
that Jake anted to spread his particular sort of tapering 
> 


d ears over the whol 

ell colore ver t O LE l 
deep 7 é whole corm belt. But in fifty thousand eee 
over d him there already stirred this strange Ae $ 
roon This guy s got something good Til, set ately 
spiti : S Fill over Ohio, across the magnificent black belt 
thing- =? jo and over into Indiana among those stran 

j oosierss spread the golden seed of the ASS 
oetic g fours fve hundredfold—according to the land it 
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Was sown in, depending upon the kind of man who put the 
Seed of it under the soil of that land. Would the famous 
_ Leaming keep on yielding that way? What matter in those 
good days? The folks of the new corn belt were comfort- 
ably off—in pork, beef, chickens, butter and eggs, and with 
a good roof over their heads. The early days of the famous 
€aming corn were days when folks didn’t have to watch, 
With worry for their mortgages, their exact yields per acre. 
here were no installments coming due on that new Atwater 
ent; it was not necessary to find cash for the boy who must 
8° to college. . . . Those were the horse and buggy days 
when the most important sounds in the sleepy farm villages 
Were the rattle of harness as the horses stamped their feet 
before the general store, and the drone of the flies buzzing 
m and out of infrequently opened screen doors. Who needed 
4 record yield? Farming wasn’t a business. 
, But the corn of Jake Leaming—how could it stay Leam- 
Ing? F aithfully Jake had picked out, selected for the early- 
Mpening, tapering, high-yielding, two-eared sort—but after 
all he was selecting against a dormant heredity that was 
as complicated, as various as the manifold characters that 
80 to make up the human race. And after all, he’d only been 
Selecting mothers, the seed ears, the seed that ripened from 
the rows of the female flowers on the ear-shoots. The pollen, 
Tom the fathers of that seed? The pollen had come from 
the plants all over the field, from fathers good and bad— 
‘very plant bearing tassels shedding pollen had an equal 
hance to be part father to Jake’s finest ears. What genius 
Could fix for keeps the blood lines of this enormously com- 
Plicated maize—that would stay uniform only so long as 
old Leaming himself, with his particular notions, selected 
the ears of it? In the Leaming seed slept the characters of a 
thousand varieties of maize from prehistoric days in the 
high valleys of Peru and the jungles of Tehuantepec on 
down. Was there really such a thing at all as a fixed variety 
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of maize? Could the ; 
can be a fixed type if sear any more than there 
The corn-belt farm idn’ ; 
a guy had something Be te “Hee about that; here was 
here was a new kind of corn a E the same thing. And 
bred by the long-bearded ane eat even the Leaming 
Delavan prairie in central Illinois. Jome Reid of the 
ginning a Rida Peau mia Accidental was the be- 
of the Marquis wheat in Canada ‘Old sree yge see stan 
the poetic James, had trekked < Old Robert Reidsire o 
settlement in southern Ohio b west from the Red Oak 
six; and after the custom r rie schooner in forty- 
own special Ohio corn, the Gordo oe he took with him his 
spring, Settler Robert put the ae yeep. The very first 
kins under the new Illinois grou 4 his pet Gordon Hop- 
robins shivered and looked fortes aand that spring the 
ctood too long on the black land an aes puddles of water 
the maize struggled up, slow Bey the green shoots © 
country where it didn’t belong. “G irregular, in this new 
a crop—” muttered Robert. He fi Sea get some kind of 
ecks of the native corn of the a ed around, got a few 
Ped “Little Yellow.” With a country, the Indian, cora 
fields putting the seed of the Titel: he went through the 
where his Gordon Hopkins hadn’t e Yellow in the hills 
That year the pollen and the e es whi Bo $ 
and the Little Yellow were eee 9 E Gordon Hopkins 
such was the birth of the Reid Yellow 26 the prairie wind: 
James Reid, son of Robert, was Bern fe apne 
his father was poorly, and Jim had to st pa an artist, but 
the harness Over the team’s backs while he Soue throwing 
pants and before he was tall enough or re still in knee 
was guiding the plow. “I had a fool idea I ong enough he 
. A T fessed th £ might be a pic- 
ture painter; Jim confessed through his b eae 
age. But corn was the one way to put Re in his old 
ow doddering, of his good Een Bes eS 


f his father, n. i 
So Jim took out his hankering for loveliness on 


oO 
J! 


ter Olive- 
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&azing at marvelously cylindrical yellow ears of maize, 
Pretty bastard children of the Little Yellow and the Gordon 

Opkins. 

In the autumn he sat, caressing those ears, reveling si- 
lently in the feel of them, picking them out for seed with an 
Uncanny eye for the form and look of them. And here 
around Delavan ran rumors of another hundred-bushel-to- 
the-acre corn. Was it in the nature of these ears to yield 
So heavy? Or was it just James Reid’s good black land? Or 
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was it because he was a good farmer keeping strength in his 
soil by the manure from his herd of cattle, by his shrew 
rotation of crops? Who knew? Who then had the science 
to compare the yield of this Reid Yellow Dent? Surely not 
James Reid, who shuffled without ever a word down the 
arched avenues made by the rows of his maize, a sack slung 
over his shoulder, picking out ears that pleased him! 
“How did you pick out your seed, Mr. Reid?” 
“The Lord knoweth; I am his pupil,” answered that sagê 
after the manner of a pious Middle Western oracle. 
While his corn became the rage of the prairie, Reid was 
a failure in business, having only certain private and snit- 
fish dreams of beauty. But business can use dreamers, a” 
the able seedsman, Gene Funk, when he started selling se 
corn from his flat black thousands of acres around Bloom- 
ington in the early nineteen hundreds, sent the enthusiastic 
corn professor P. G. Holden down to get the “very finest 
Yellow Dent from James Reid for breeding.” 
Reid had no patent. There were no royalties. 
olden was a lean bespectacled and bearded corn crank, 
e found the venerable James sitting in his corncrib, 
king solemnly down his long white beard atone of those 
loo t ears, better than nine inches long, each kerne 
perfec nd smoothly dented, every kernel a unit in a row 
slightly as if God had drawn a ruler along it. 
stral, Reid to Holden: “Here’s a very nice ear,” which « 
Sal at deal for that close-mouthed sage to say. 
was a8" do you select that one?” asked Holden. 
h erable silence. . . . : 
jnsu a murmur: “Oh . . ‘I don’t know, exactly 


I gue’ ation! Here was Holden, the:corn auth; Bob 
452U69 
dow”. Yis pet ears—that also happened to yield 50 
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Or do you consider the kernels to be just the proper depth? 
Or is the color of it just right?” 
he sphinx took his time. . . . “Yes, you’re right . . - 
z Suess it’s because of all of those things . . . and more 
00...” 
It was exactly as if some enterprising boy just out of 
college should go to Carl Sandburg to ask him how he wrote 
1s poems. How the deuce could the most eminent professor 
—and Holden was an acknowledged corn shark—learn how 
to pick out the best yielding ears of corn from such a mum 
and enigmatical man as this patriarch, James Reid? There 
Was absolutely nothing of the conscious comparer, the Angus 
ackay about him; and if he had a subtle way of knowing 
a heavy-yielding ear of corn, his system was as secret and 
Mysterious as the instinct by which Leaming’s red-headed 
Woodpeckers pounced on early-ripening ones. Such too is 
Sclence, 
b Reid was a terrible business man; he had no tongue for 
allyhoo nor any impresario; but he was a showman all 
the same. His corn was lovely; to all the fairs roundabout 
€ sent it, and he himself didn’t go with it, but he didn’t 
ave to: those tremendous golden cylinders made up of 
pre-packed, keystone-shaped kernels spoke for themselves. 
„ney had to be champions, those ears of Reid’s! Mysterious 
is the spread of grain over the surface of the American land, 
Or reasons, sometimes, as finicky as a fashion, as a rage for 
Short dresses and no hips among women. Not because they 
ere sure the Reid Yellow Dent corn was the best yielder 
did the common men of the corn belt begin to bellow for 
It. not because it was tough against a plague, as Mark Carle- 
ton’s durum wheat was resistant to the black stem rust, 


1" uey howl for it. They clamored for this Reid corn be- 


- it won the Grand Sweepstakes ribbon, fifty dollars in 


fash, and a Parlin and Orendorff breaking plow at the State 
air at Peoria; because it stood the judges on their heads 


at Chicago and was dubbed ‘“‘World’s Fair Corn.” 
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Here you had dirt-farmers, clods of men not knowing 
one note of music from another, unable to tell a real paint- 
ing from a chromo: but they’d turn their pockets inside out 
for a bushel of Reid’s original seed, they paid such silly 
prices as one hundred and fifty dollars for a bushel of it- 
They turned six states green in the summer and gold in 
the autumn with it until seven hundred and fifty thousand 
out of every million acres of corn land in the corn states 
were growing corn whose ancestors stemmed from a cer- 
tain little corncrib in central Illinois. The Reid corn was 
beautiful. 

It cannot be proved that this Yellow Dent maize, grow? 
by James Reid himself, selected by him, would not grow 
a record crop on just the right rich black land. . . . But 
there was the rub: every Tom, Dick, and Harry didn’t have 
Reid’s knack. And with the thousand characters sleeping in 
the blood of those fair ears how long would that corn stay 
strictly Reid? 

v. 


wow started one of the most silly sciences in the comedy 
dot is the history of science, certainly the most outlandis 
nonsense in the long history of maize: it is amazing that 
mers who are supposed to be hard-boiled, from Missouri, 
far tical, would fall for it. Now started a way of breeding 
skep pat was far as possible away from Nature, away from 
corn” rd’s way. . . - “I never argue with the Lord,” was 
the James Reid’s formula for breeding corn, In the last © 
old 2? days, the easy days for the corn-belt men—just 
the u e coming of the gum days of the present when they 
before eal money. and haven't got it, arose the quaint cus“ 
nee i preed maize according to rules drawn up by a com- 
m 
Se tee! antastical old gentleman, Mr. E. S. Fursman of 
That {ilinois, became chief cook and bottle-washer of the 
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Illinois Corn-Breeders’ Association, and he was helped by 
the famous Orange Judd. Fursman wasn’t a corn breeder 
himself, was hardly a farmer, but he was a tremendous 
Corn-belt patriot, knew corn to be the very root of Illinois 
ife, and in a confused way he was mad about the drama of 
this ubiquitous life-giving maize. He was tickled to death 
when anybody called him a “corn crank,” and he was known 
to orate on the subject of maize in a murky smoking car 
all the way from Bloomington to Chicago. There stood the 
anatic Fursman, at the end of one of those old rickety 
Wooden coaches that reeked horribly and invincibly of dead 
Cigar butts, shouting at the top of his voice above the clank 
and rattle of the train about the marvels of maize. How he 
eld his strange audience! Farmers, drummers, small busi- 
Nessmen, and all that flotsam and jetsam of life you'll find 
in a middle American smoking car, listened with their 
Mouths open, like a jury impressed with a witness, whis- 
Pered their understanding to each other. “We Must Breed 
etter Corn !”? Fursman would roar at the end. 
ursman got eighteen farmer-breeders together, among 
them President Coolidge’s good old Illinois uncle, in solemn 
assembly to accomplish his one purpose. Alas—every man 
Jack of them had his own idea of what the ideal and ulti- 
Mately proper ear of heavy-yielding corn should look like, 
and every idea was different. As in all science done by com- 
Mittees the final aim became peace and concord through 
Compromise, instead of a search for truth. And at last these 
eighteen gentlemen got together and with the utmost so- 
emnity invented a scorecard for a perfect ear of Yellow 
ent corn. Never an experiment nor a yield test did they 
make. By arithmetic out of their eighteen heads and with 
entire disregard of experience they set up a mark of perfect 
corn for breeders to shoot at. They didn’t try out how 
much this corn would yield—just figured it out. Such was 
the beginning of the lovely, ten-inch long, rough-dented ear 
that for a score of years won millions of dollars in prizes, 
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and set the maize yield of the corn belt back by millions 
of bushels during the next twenty years. 

James Reid himself was one of the founders of this asso- 
ciation and didn’t believe for a moment in this nonsense 0: 
trying to outdo the Lord by mathematics. The new corn 
stemmed, most of it, from his own beloved ears, but he knew 
these fancy, rough-dented ears—so far as yield went— 
weren’t a patch on his original smooth ones. But Reid, who 
was an exceedingly queer fish, let old Fursman rave, let 
those absurd corn mathematicians cook up their philosoph- 
ical ideal ear of corn for the corn judges. . . . He shut his 
mouth. He even won a few medals with this chaffy new 
rough corn himself—nothing easier than for that sharp- 
eyed man to find such trash in his own corn fields: a corn 
field’s like humanity—you can find bums and saints an 
geniuses anywhere, in any family. James Reid died in 1910, 
and if his own marvelous Yellow Dent Corn didn’t die with 
him, at least it’s safe to say that particular kind of maize 
went to sleep, was lost. . . . The corn judges judged an 
ear of maize by their score-cards; thousands of farmers 
picking their own seed of the Reid corn had their own 

rivate wishes and notions of what it should be like; hun- 
dreds of little quirks and traits that had slept behind James 
Reid’s smooth yellow ears now came to the surface to make 

undreds of new maize varieties—good, bad, and hopeless- 
h h—who would ever really govern the tangled inheritance 
(0) ant in the kernels of the maize—tangled as the mys- 

dorm blood lines in the loins of men and women? 
terious eid Passed, and with him his maize—which really 
g a wonderful yielder, had been marvelously tough 
had beer snties and prairies where it didn’t belong, had put 
jn neW © to the pockets of corn-belt men. “He left but little 
dollars Pa d’s goods for the support of his wife and daugh- 
of this are NOW residents of Delavan, Illinois,” deena its 
Sommer who tried to raise a pitiful ten thousand 


w 

sood Ges ‘care for the folks of that mum old white-beard. 
5 
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Oscar failed to raise it. Seventy-five percent of those piles of 
gold that lie every year in the autumn between the tawny 
corn shocks all over the corn belt had come from ancestors 
Picked by the Delavan corn-sage. But Sommer wrote: “Mrs. 
Reid is practically destitute and in feeble health without 
any other means of support than that contributed by the 
County Board of Supervisors, the Red Cross, and friends of 
the family. . . 2? Mrs. Reid died a public charge. And who 
knows the fate of daughter Olive—in her last years James 
eid’s right-hand man at his job of picking strong seed for 
the middle American land? But let that pass. Who knows 
mhe reward of the first maize finders in the early days of 
re? 

Who among hunger fighters is so foolish as to hope that 
he, or his deeds, or his own seed, will last? Like one strong 
individual tree of the maize is each hunger fighter. It is 
Silly to try to make either one of them permanent. It is 
Tight that the seed of both of them—the man and the maize 
Plant—should merge with the great river of the life of its 
a species, should disappear in the living matrix of its own 

ind. 


VI. 


IN the early nineteen hundreds this same Prof. P. G. 
Holden, who had worked to make money for shrewd men 
With the corn of Reid who couldn’t make money, went from 

linois to Iowa—to the real corn state, to the one corn land 
laid down by God and the glacier for the particular purpose 
of growing maize to turn into meat on four legs. Holden 
Pumped up the men of that dark-earthed state into a fury of 
corn improvement. Slim, bespectacled, not too practical, 
a believer in the goodness of God, an adorer of the intan- 
gible science of the sad-faced James L. Reid, this corn- 
evangelist P. G. Holden set fire to the Iowa corn men’s 
shirts. It was Holden started the corn shows of Iowa. Even 
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and forgotten all about it when the sounds of bats against 
baseballs were heard that next spring. What the devil was 
the use, anyway, of proving that Professor Holden was 
right? Of course the finest looking ears must be the heaviest 
yielders! And there’s no doubt whatever about the sincerity, 
of Holden himself in his science of corn-judging. But the 
next spring Henry Wallace took those thirty-three fine ears, 
shelled them into separate piles, stuck them under the soil, 
four kernels to a hill, in thirty-three rows, one ear to 4 
Tow, on a little piece of land his father gave him. } 

That summer he didn’t forget to hoe this little insig- 
nificant corn patch. That autumn this too-solemn boy 
husked those thirty-three rows separately, never forgetting 
the labels on them. His tongue sticking intently out of the 
corner of his mouth, he shelled the ears, determined their 
dry weight as if he were some precocious analytical chemist. 
And here he sits, at night, covering sheet after sheet of rule : 
paper with figures that look like eighth-grade arithmetic: 
he is calculating the bushel-per-acre yield of the rows from 
those thirty-three ears. 

Alas! 

The very finest ear of all, judged champion by Holden, 
gives a row that is one of the ten lowest yielders of all o 
those thirty-three. Wrinkles bunch up over Henry’s glower- 

es. 

Band the rest? There he sits, puzzled among his sums. 
There’s absolutely no rime or reason to the result of them. 
Professor Holden, bless him, might as well have gone 
around blindfolded at his judging exhibition, picking ears 
at random and calling them highest yielders by the feel of 
them! Alas—these ears with a sublime foolish topsy-tur- 
viness yielded all over the chart without any relation at all 
to the sage judgments of Holden. 

It was insanity. It was wrong by all the rules, It was blas- 

hemy and heresy for this believing boy. But it was the 
beginning of his strange life which, as you will see, was a 
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Mixture of farm-paper editing, figuring of statistics to prove 
that Iowa farmers get the dirty end of the rope, savage 
ghting for the rights of Iowa corn-belt men, theosophy an 
astrology, and backyard science. But here was the beginning 
of his backyard science. Seventeen-year-old Henry Wallace 
Sits in his room, gray eyes glowering at his cold figures, 
chewing his pencil to wet, distracted slivers. . - - 
ere were these thirty-three ears of corn, graded by 
Olden, the highest authority, in an exact order of finer and 
finer ears, heavier and heavier yielders. But here they were: 
Teducing that judgment to complete absurdity and buf- 
foonery. They yielded all over Henry’s chart, from thirty- 
three bushels to the acre for the worst to seventy-nine 
ushels to the acre for the finest. And some of the worst 
Ookers were the best yielders! 
Here was no school or college lesson in science for this 
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high school boy. Here was real experience in science burn- 
ing itself into the brain of Wallace; and from that day 
forward he stuck up his nose at mere beauty in an ear 0 
corn, understood the truth of the salty saying: “You can’t 
tell by the looks of a frog how far he can jump.” 

This yield test of the thirty-three ears seared a funda- 
mental hunch into him: that this old saying holds for the 
ialding Power of maize no less than for the acrobatics © 

Togs. 

At the moment of this obscure experiment by a boy 5? 
young he had no business to be dabbling in science, the low 
folks didn’t yet have to feel bothered about just how much 
their corn would yield. Wallace, an experimenter ahead 0 
the proper age, was also an experimenter ahead of his time. 
The value of the corn land went up and up: the boys cou 
sell for two hundred dollars an acre what their fathers ha 
bought for a song. Any old maize would do. Times were 
fat: the land was lush—with money: curve-dashed Olds- 
mobiles steered by a stick began to appear, and get them- 
selves stuck in the Iowa gumbo. 

But these days were nearing an end. Pretty soon tough 
times would be here, when the bushel-per-acre yield of the 
maize would be fundamental, when the up and up value © 
the black land would come to a peak and then fall down 
with a bang, when the vigor of the maize would be the onè 
hope against debt, against the foreclosure of mortgages; 
against the loss of the land won by the fathers. In the o. 
days the saying went: “The strength of a people is meas: 
ured by their ability to overcome geographic barriers. 
That was past, accomplished by Daniel Boone and by Jake 
Leaming’s father, by James Reid’s grandfather and the 
great-grandfather of Henry Wallace—all of them had 
crossed the Alleghenies. The new saying would go: 

“The new strength of a people must be measured by their 


; areas 
ability to overcome economic barriers.” 1 
Here is Henry Wallace—never realizing it—going 
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towards this new frontier, the barrier of hard times. 
tlere stand the delicate, vigorous, finicky trees of the 
Maize, ready to help the corn-belt men. The value of this 
Maize in a single year is far ahead of the value of wheat in 
Several years, But even so how will the maize help the corn- 
elt men to trick hard times? By growing bigger and bigger 
Yields of it on smaller fields? By lowering the cost of grow- 
ing the maize’ that now has to be sold at such a pitifully 
small price because of its very abundance? Bigger yields on 
smaller fields—is that an out for the corn-belt men who are 
Proud, and want to help themselves? Room they must have 
on their black land for other things besides corn: but as 
much corn they must grow as ever. Corn is basic, funda- 
Mental. 

But who will fix the power of maize to yield high, this 
Maize whose yield Henry Wallace found to be so shifting, 
So subtle, so out of all relation to the fine looks of it? 

ho will pick one, or two, or three blood lines out of 
the thousands of traits of maize, and breed them to give al- 
Ways, surely, a record crop? 
George Harrison Shull will try to do it, and Henry Wal- 
ace—in his backyard—will help him. To look at Shull 
you'd say there could be no more impractical man: he’s only 
One of those dreaming botanizers. But here he comes, enor- 
Mously practical in spite of his absent-minded mulling over 
theories. He arises—thousands of years after certain anony- 
mous red men—as the first white breeder of maize. 
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I. 


OF HOW THE FIRST ABORIGINAL RED MAN—Or woman— 
stumbled on to the first green accidental tree of maize there 
can only be a poetic guess. But there is written record of 
the curious and fundamental maize exploit of the civilized 
White man, George Harrison Shull. 
Shull married a maize plant to itself. By the dwarfish 
and ill-begotten children of that incestuous marriage this 
little professor was surprised. Through the runtish off- 
Spring of this unnatural union, consummated by his potter- 
ing with certain paper bags, he began for the first time of all 
men to trace down, to uncover pure blood lines of maize 
that had been mysteriously hidden and hopelessly mixed 
for nobody knows how many thousands of years. For maize 
hull discovered the silliness of the superstition that like 
Produces like. To the breeding of the Indian corn he brought 
sureness—where everything before had been as full of 
whims and chances as the issue from the passion of any 
uman boy and girl. For maize this obscure Shull was cer- 
tainly a new fantastic sort of pioneer. 
It would be wrong to say George Shull was the first 
to try the utterly impractical, you'd almost say impossible, 
Stunt of fixing the fathers an ear of maize should have. 
Thirty years before Shull made his highbrow paper-bag 
Marriages of corn at Cold Spring Harbor on Long Island, 
the botanist Beal in Michigan was castrating maize plants, 
depriving them of their manhood by pulling off their tassels. 
Beal—who was a learned Quaker—was urging practi- 
cal Michigan men to try new complicated tricks of breed- 
ing maize. Tall, loathing tobacco, proud of his austere 
teetotality, Beal traveled north to the Farmers’ Institute at 
Taverse City. The dirt men from miles around trooped into 
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Campbell’s hall, having come in from their new-cleared 
land in bob-sleighs, stamping the snow from their socks an 
rubbers around the red-hot big-bellied wood stove. Professor 
Kedzie was going to talk to them about kerosene lamps 
illuminating oil; Professor Beal was about to instruct them 
in Horticultural Experiments and How Discoveries Are 
Made. But principally these plain men were lured to this 
intellectual feast of 1876 by excellent music, rendered by 
the Traverse City Silver Cornet Band. Little did they know, 
ee sata listen to landmark science in the breeding ° 

ize. 

Beal Tose to his great height and peered at his smelly 
meeting. What do we think of a man,” he asked earnestly, 

who selects the best calves, pigs, lambs, only from the best 

mothers, paying no attention whatever to the selection Of 4 
good male parent?” 

; These Michigan men—though not polished—weren’t 
given to butting in on speeches or even answering these pro- 
fessors, their obvious betters. And anyway they wouldn't 
say out loud with the women around what they’d think of 
such a fool as that—and what they thought private y 
wouldn’t be fit to print. What would a good farmer thin 
of a fellow who bred livestock just from the mothers? + - * 

With something of the owl in him, waiting like the 
schoolmaster he was for his thought to sink home, Bea 
squinted at his grown-up pupils dramatically. “But that,” 
he said, “is just what our farmers are doing now, selecting 
from the largest, fairest ears of corn 

There’s no record how many of his moustached listeners, 
with the blended aroma of pine trees, tobacco juice, an 
barns in their beards, understood the polygamous, promiscu- 
ous way of a maize plant’s marrying and begetting. Surely 
not many of them knew the bizarre physiology of a maize 

sband to a hundred wives and at the same 


t being hu 
Fine wife to half a hundred husbands, Carefully Beal got 
all that through their heads. 
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“But it’s only the ears—those are from the mother plants 
that you pick for seed. Yet those ears have been formed 
rom silks that have got pollen from every conceivable kind 
of father. There are lots of slender, unthrifty stalks in your 
eld—yet they shed pollen which blows by the chance of 
the wind on to the silks of the very best plants. There are 
Plenty of barren stalks, that don’t shoot ears at all—but 
oe tassels, from which pollen goes all over the 
eid. zhi 2 
Well—what about it? d 
hat I suggest,” offered this dreaming professor, “‘is 
that you go through your fields, spotting those poor plants, 
and jerk off their tassels before they shed pollen. That’ll 
ae them from mixing their blood with the rest of the 
orn,” 

Here was the first fanatic for corn eugenics—nearly as 
foolish as modern folks who without humor advocate pick- 
‘Ng out human fathers by science instead of letting nature 

Olt with a sidelong look in the eye or a pink rush of color 
to the face of a maid. The farmers listened—with more or 
ess Tespect. But what was this tall loon of a prof raving 
about, anyway? What man had the time to go through his 
Whole field of corn every day during the whole two weeks 
or more of tasseling time—pulling off tassels from bum 
Stalks? How’d you know a stalk was barren? Sometimes 
the €ars shot out very late! And if a plant was barren— 
üd this prof know whether or not barrenness ran in fami- 
les, whether it went down to the children? Let this feller 
Come out and be their hired man for a while and see how 
much time he’d have to be mooching ’round in a cornfield 
two weeks in July—with the wheat ready to cut! 

No—the skeptical farmers had a lot of sense on their 
Side. And even Jake Leaming, or James Reid, who in these 
very days were founding the varieties of their magnificent 
Yellow Dent corn by the old Indian way of Picking out the 
finest fairest ears, couldn’t have made head or tail to Wil- 
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liam James Beal’s theoretical proposals. How control the 
fatherhood of an ear of maize? Here’s the best corn crank, 
here’s Jake Leaming himself, standing in the middle of his 
field in high summer, standing in an invisible rain, a golden 
rain of pollen that makes the air sneezy, that settles on his 
hands, in his eyebrows, on the sleeves of his shirt—and on 
the silks of a thousand maize trees all around him. - - - 
Who'd say what pollen should go where? Who—but some 
professor? Botany? All right—but Beal ought to be learnin 
it to city boys in white collars and town girls that wo 
to college because they aimed to teach school. Botany - 

Of course it was outlandish that William Beal had eve! 
become a professor—it was as strange as the trick of a fine 
ear of corn yielding nothing but runts and nubbin ears evely 
now and again. Look at Beal’s father: he was one of those 
pioneers whose faces had the mark common to all of the 
stump-grubbers and tree-fallers of those grim Michigan 
days—a thin-lipped mouth drawn down at the corners. 
. . . No highfalutin monkey business in the head of ol 
Beal. He helped carve Michigan out of the woods. But his 
boy, William James? When he should have been sweating 
this lad had gazed at the Pottawattamie Indians, hilling 
up their maize, planting it year after year in the same © 
hills in Lenawee County, southern Michigan. Young Bea 
had watched bear pounce on the back of his father’s scream- 
ing pigs and make meals off those critters before they wet 
dead. He’d seen myriads of cotton-tails, skunks, squirrels, 
busy bothering his father’s corn standing in shocks in cleat- 
ings still too rooty to plow. The boy didn’t seem to care 
for his dad’s thin-lipped life. 

So, out of this now lost lovely country, where the gray 
eeese trampled down the wheat near the little lakes, where 
the burning log-heaps in the autumn evenings threw giant 
shadows 0D the tree rims of the clearings, Beal bumped- 
He jounced away, over corduroy roads—to the University 
of Michigan. Next he went east—to Harvard College, and 


200 


THE MAIZE BREEDER 


he 
Be eriad the nerve to brace the famous Swiss-American, 
zoölogist” Wi I have the ambition to be a botanist and 
a i illiam told that formidable man. 
anal Z do you want to study zodlogy?” roared 
3 ere s no money 1n it! You must make up your 


mind to be poor all your life!” 


Il. 


gre is Beal, crammed full of the lore of sea-urchins 
profes € intimate parts of fossil fishes by this completely 
neb eal Agassiz. Here is Beal—a professor in the little 
il PE ding Michigan Agricultural College at Lansing that 
ao oy well to have three professors in all. Here you have 
P F of Philosophy William James Beal, an impractical 
fe R all the sciences of horticulture, a fanatic for cross- 
iam RE like the old druggist of Marquis wheat fame, Wil- 
oi aunders, only with his feet much farther off the 
ga nd than Saunders. This Beal will improve the Michi- 
n corn crop! 
ae 3 infuse new vigo. 
wh, of corn and other see 
wane they have grown for so’ 
erent seeds near each other 
Teamer Beal. 
In the not too fertile fields 
€ge, Beal started an experimen 


Snorted at. From Farmer Jaco 
aisin he got a White Dent corn—Walton had kept that 


grn “pure” on his own farm for ten years. Farmer Hatha- 
P ay, from way off at Little Prairie Ronde, sent Beal 
Some ears of his pet Yellow Dent—fifteen years hed nursed 
it, selected it, grown nothing but his own maize without 
mixture from foreign parts. 

Too much care is needed for experiments, to trust them 
to others,” said Beal. So he tucked a row of white grains of 
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ds to get seeds from remote parts 
me years and to plant these 
and so mix them,” wrote the 


close by his absurd new col- 
t Jake Leaming would have 
b Walton of the town of 
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the Walton corn under the ground with his own hands—he 
was at least that much of a gardener. And in the row next 
to the Walton he planted the yellow seed from Hathaway; 
and beyond that again a row of the Walton. So, strangely, 
in alternate rows he planted these two sorts of corn, saW 
they were well hoed, watched them shoot up with that fan- 
tastic vigor of maize in May and June. Then came July— 
and what an experiment! Here is Beal, pottering up ag 
down between these rows of the Dent and the Walton, just 
as tasseling time comes on, at the very beginning of n 
maize honeymoon. The intent and serious Beal walks wit 
dignified deliberation through his small green forest, just 45 
the tassels begin to send out their plumes to crown the trees 
of it. He starts a brutal operation: 

He jerks the tassels of the tops of the Walton com 
plants. With a hawk’s eye, with a scientist’s ruthlessness 
with an experimenter’s care, every morning he goes, yanking 
the hopeful fecund tassels off the Walton corn before 
they’ve ever a chance to shed their pollen. So he castrates 
the corn of Jacob Walton. X 

Now the silks of this completely female Walton will hee 
to be fertilized by the pollen from the Hathaway of t 
rows on either side of it. So Beal cross-breeds the Walton 
maize with the Hathaway. Now he can be absolutely sure oF 
both the fathers and the mothers of the Walton corn. Tha 
autumn he husks the Walton ears, labels them. For the 
next spring’s sowing he stows away these cross-bred mother 
ears whose fathers have come all the way from Little Prairie 
Ronde. Patient and long as the years is his toil. 

“It is easy enough to observe isolated facts; any one can 
soon learn to do that, but when you compare two or more 
objects, then you take a step forward in philosophy,” —so 
old Louis Agassiz had counseled young Beal, had dinned 
at his pupil Beal—who didn’t need to be dinned at. A com- 
parer born, like Angus Mackay, was Beal. And next spring 
amid the hopeful songs of the just-arrived meadow larks, 
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Beal puts his newfangled hybrid seed under the ground. 
Our rows of it he plants—through the middle of a field of 
the prize Yellow Dent corn, called the best in Michigan by 
the authorities of the Agricultural College. N 
The result is superb. That fall Beal is happy, as he shell 
the ears of this new Walton-Hathaway hybrid maize. 
Weighs the seed from these ears, measures their yield in 
ushels per acre, compares the yield of this new cross-bred 
Seed with the yield per acre of the standard Yellow Dent 
Corn of the college, the champion corn of Michigan, grown 
Close by in the same field. The comparison knocks his eye 
Out: the result is immense: from the same amount of space 
1n the field that yields one hundred pounds of the college 
Corn, the tall professor reaps one hundred and fifty-three 
Pounds of his hybrid—“Walton x Hathaway.” And the 
ybrid plants, marvelously tall, heavy-stalked, are far and 
Away better yielders than the average of their own parents, 
or than the better of their parents! j 
If Beal hadn’t been dignified and given to an extraordi- 
narily solemn peering at nature, he would have danced up 
and down, given an oyster supper in honor of this event to 
his fellow professors. For here was a moment in his life: 
€re was a prophecy—based on reasoning—come true. 
That’s the moment in the life of any pure scientist, and Beal 
Certainly belonged to that breed of men. And he must be 
absolutely right about this strange vigor of the hybrid chil- 
dren, because here came a scientific report from across the 
Ocean, from England, from the foremost biologist in the 
Universe, from Charles Darwin himself. That bearded saint 
of science had brought together the seed of petunias from 
Temote places and married them—and the issue was much 
bigger and better petunias. “Ah—check” Beal could whis- 
per. But here’s what was finest —Beal had thought the maize 
stunt up all by himself, and read about Darwin’s petunias 
afterwards. All by himself he’d discovered this principle of 
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the increased vigor of these bastard maize children—it was 
new. . . . Only was it Teally new? 

How long before the unscientific days of Moses had the 
first experimenter bred a mare to an ass, to be amazed at 
the birth of the mule—more vigorous, stronger, far huskier 
than either its mare mother or its jackass father? k 

Well, granted—but here Beal had done the trick with 
plants, not animals; here was a new way to breed maize for 
a record yield. But was that new? For how many thousands 
of years had the Indians, by rituals, by curious idiotic-seem 
ing Ceremonies, charged certain lone wolves of their ee 
with the growing of the Pure seed of one definite sort O 
color of maize, far apart from each other, far away from! 
the villages? For how many thousand springs, at each plant 
Ing time, hadn’t they then taken three or four of these sorts 
of seed and put them under the ground together in ont Conai 
hill? How was that different from the scientific experime? 
of William James Beal—excepting that the professor per 
pulled off the tassels of one sort, confined the fathers to On 
variety. . , , els 

The Indians knew nothing of the physiology of tass gs 
and silks: they only had some dim notion that sexual donp 
occurred between their mixed seeds, had a superstition ee 
mixing breeds of maize Pepped up the growth of its tree 


t 
caused those trees to yield them more corn bread and hasty 
Pudding... . 


III. 


“A MAN must not hesitate to throw three or four ye blic” 
experiments in the waste-basket before he appears ın Pae the 
—this was a Saying of Beal. But this strange business throw 
vigor of cross-bred maize children was nothing tO hanc? 
into the Waste-basket. “Tt seems to me the greatest oy 
ever offered, to make a good experiment in this cour boiled 
the benefit of the farmers!” So Beal told a har 

204 


ars of 


THE MAIZE BREEDER 


Meeting of stump-grubbers in ’seventy-seven under the elms 
and willows close by the lovely ribbon of the Grand River 
at Ionia. 

. He harangued them—as became a savant—on this myste- 
Tous lustiness that appears in the first generation of the off- 
SP Ting begot by the pollen of a corn from one place and 
eeccred by the silks of a maize from another place far 

ant. 

3 Those farmers chewed at wisps of hay, thoughtfully spat 

7 €r extracts of Peerless tobacco, as Beal explained that 

1S vigor of the cross-bred corn didn t last, that you’d only 

a it in the first year of the seed, that next year the seed 
a these high-yielding children would just be ordinary 

D seed again—or maybe even worse than ordinary. . + - 

a f course the two varieties, from each place, will have 

ibe € crossed every year to give this high-yielding seed, 

an ured Beal. “But it will be money in your pockets to plant 
ss-bred seed every year...” he finished. 

a 1S audience broke up, went off muttering to itself under 
S big straw hats—what busy farmer is going to plant two 
'nds of corn, every year, for seed? What the hell? Who's 

Boing to take the time to jerk the tassels off one sort, every 

3Y, several times a day, for weeks during tasseling time 

Just to get seed this here college professor claims will yield 

alf again as much as regular corn? ‘And would it yield half 


again a 
S much—eve ear? Y 
ve t was one of his sage 
xperiment may 


sayin, en Beal couldn’t swear to that. I 
8s that “what happens one year in an € 
i reversed the next pee dnd experiments should be con- 

n AAG 

aS Se years or more.” 

why should Beal’s resu : 

a a chance? How many different traits of fatherhood 
iby dormant in those yellow grains © the Hathaway Yel- 
f W Dent corn? How could he be sure that the very same 
aes tributed here and there, 


8, which after all were dis è 
helter-skelter, anong (inillions of pollen grains—would 
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marry the same mothers who were here and there in hun- 
dreds of thousands of silks? Let’s be kind to old Beal, tink- 
ering experimenter ahead of his time! He had no notion © 
the enormous individuality of maize. He just had luck— 
the right pollen happened to nick with the right silks the 
first two or three VEATSies a4 

Was the Walton maize pure? The Walton maize was 325 
mixed up as a nation of humans—a mob of ten million 10° 
dividual people. You might take a broad-beamed husk one 
Danish girl, marry her to a brown-eyed, heavy-shouldere 
stevedore from way down south in Italy: the kids from 
this hybrid marriage might turn out themselves to be heavy 
yielders—to have ten children apiece. . . . Or again some 
of the girl-children might be barren, and the men might turn 
out to sire one or two runty children, no more. Sowithmaize 
Good old Beal had made a grope and a stumbling step 
ahead: he’d wanted to give maize the right sort of fathers 
—but the fathers from a variety? The grains of pollen from 
any variety of maize are as numerous as the grains of weit; 
dazzling sand on the shore of Lake Michigan; they're a$ 
different as the sperm in the loins of the men of America. 

If William James Beal had stuck to just this one kind Re 
experiment he might have sensed this mixed-upness of t x 
heredity of corn, might have turned the trick that Gree 
Harrison Shull thought of, thirty years later. Alas, in t z 
years of ’seventy-nine and ’eighty, the yields of his cros r 
bred seed weren’t nearly so phenomenally heavy. om 
professors, Henry of Wisconsin, Georgeson of Texas, Gul a 
of Mississippi, men he’d induced in his first enthusiasm 
try crossing corn from different parts of their own staren 
didn’t report good results or any results to him. And he him 
self had a thousand things to do, among others he had tO 
teach history—which he detested. And besides, his random 
curiosity set him pottering at a hundred experiments: buna 
ing seeds in the grounds in bottles “to be taken out of Hd 
ground at a remote date to determine whether they wou 
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ie Tout.” For years with religious regularity Beal pruned the 
TEN of apple trees the twenty-fifth day of each month of 
€ year to see which pruning would make them thrive best. 
€ planted the pits of peaches diseased with the yellows. 
` + » He crossed the flowers of yellow and Danvers onions. 
s+ + He toiled at an enormous collection and description of 
orth American grasses— 
ut to breed pure the blood lines of maize, to untangle 
r Ose tangled mysterious lines—that was not a job for such 
i Universally curious man. There was a job for a single- 
qunded fanatic, eating, dreaming, sleeping, experimenting, 
thinking maize alone. So old Beal scratched the surface of 
this strange business of the vigor of hybrids—and then his 
nd went to sleep, his little fact of the heavy-yielding cross- 
Ted corn was lost. . . . But the old gentleman botanized 
to the last, remained wrapped in the study and worship of 
Pature to the very end of his eighty-some years. To the end 
€ Stayed poor, proud, and stern. In his last year, when he 
couldn’t walk any more, he still tottered outside, seated him- 
Self on a box, and sawed a definite number of sticks of wood 
every morning. . . . Strange as the mixed-up traits of the 
Maize are the quirks of men. What if Beal had put all that 
Persistent Quaker severity of his into the one job of mapping 
Out the blood lines of maize? . . - But then in Beal’s hey- 
ay in Michigan the folks didn’t need record yields—and 
iscoveries have a trick of rising from the needs of men. 


IV. 


BUT not always—for nobody would claim that George 
Shull took his jump ahead of the red men, made his dis- 
Covery of the one way to make always a record crop, because 
the corn-belt men needed such a crop or demanded it. In 
1904, when this intensely academic little man began potter- 
Ing with maize plants a thousand miles away from the corn 
belt, he had no notion whatever that the prosperous heart 
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of the American land would ever need anything but bi 
energy of its sweating men. Shull had other fish to vi 
wasn’t thinking of such a prosaic business as the natopi 

corn yield per acre. He was a scientist purely, with his hea i 
in theoretical clouds, mooning over such abstruse probi 
as the Galtonian Regression in Pure Lines—whatever t in 
means. . . . This innocent Shull never dreamed that be 
twenty short years the American dirt farmers would nt 
dragged into the terrible American need to be cme 
would have to raise bigger yields of maize on smaller fie i 
would be forced to cut the cost of raising their maiz 

go under. hat 

So, Shull’s adventures with maize go contrary to W o 
you might so far think is the whole point of the story s 
hunger fighters. From Mohler, from Carleton, from ADER 
Mackay and the earthy rest of them you’d say Truth heir 
secondary—yov’d swear Truth came as a by-product of t ce 
toil for tougher wheat, of their sweating to fight pestilen 
threatening meat on four legs, of men’s need to grow atte 
bushels of this or that to the acre. Are Shull’s fantas o 
experiences the exceptions that prove this rule? a 
knows? Who can recount all the whys, the wherefores, 
men tricking Nature, fighting hunger? 

Like Beal, George Shull was born on a farm and grew oH 
there refusing to be charmed by the delights of rural liss 
A remarkable family were these Shulls. Five brothers nag 
George—and three of them became university professor 
with their names in Whos Who, another an excellen ‘ 
painter of scientific subjects, and the fifth a superintendent 
of a flock of high schools in Indiana. Who will say that lik 
produces like? Surprising as the tricks of the maize were tHe 
various destinies of these brothers Shull—who so strangely 
did not breed true to what you’d think was the farmer bl0o 
of their father and mother. ee 

Of course the times were ready for George Harie 
Shull’s academic experiments and difficult theorizings. Wi 
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a degree of Doctor of Philosophy from the University of 
icago, where knowledge grew out of oil, Shull got a job 
at the Carnegie Institution Station for Experimental Evo- 
‘tion on Long Island, where theoretical probings into the 
mystery of the origin of life were supported by iron and 
Steel. Charles Darwin, aided by the noble ballyhoo of 
homas Huxley and Ernst Haeckel, had convinced a great 
Part of the civilized world that Eve had not come out of 
dam’s rib, and that old Adam himself was, if not a grand- 
yon, then surely a blood cousin to some remote baboon. 
ving things—evolved. All life was in flux. But how, 
ir ctly, did one species arise from another? That was what 
this Station for Experimental Evolution at Cold Spring 
arbor had been founded to find out, and here was George 
ae an obscure experimental philosopher, digging at this 
S'gantic fact that may forever remain a mystery. 
b Like every biologist of his day, George Shull had been 
tought up on The Origin of Species, just as Tennessee boys 
ie brought up on the Bible. From this sacred book he had 
“arned that it is in the nature of species of living things 
te Vary, maybe ever so little from their parents, but just 
the same to vary. This holy book taught him that, these 
Variations in the millions of individuals of magpies or 
p onkeys or men pile up. And if these piled-up differences 
CiD Magpies or monkeys or men in their fight for existence, 
then they’re inherited by the offspring. And so species 
change. So it was that all life was supposed to have de- 
veloped, beginning with a mysterious stir in a formless 
Slime, changing up and up through insignificant amebas to 
lovely zebras and intelligent men. It was an inspiring and 
Majestic story—but was it so? Surely life has changed— 
ut how? Huxley had burned a faith in this yarn of evolu- 
tion into the hearts of men of science, but here was Shull, 
One of a thousand obscure little men, who said: “All right 
~ We believe in Evolution, but how have Sequoias arisen 
after the time when there were no trees, only ferns, and 
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how have camels come to be after the remote time when 
there was life, but never a single beast on four legs?” oe 
lantly Shull—and a thousand others—began gnawing a 
this terrific, this hopeless riddle. f 

Shull belonged to a pioneering breed of observers oe 
Nature, who weren’t content to excavate, reconstruct skele” 
tons of little five-toed horses, and concoct stories 0 ho 
these five-tced beasts turned into great brewery horses wil 
one hoof to each leg. He was one of a brainy gang who vd 
more than describe the looks and the habits of plants ane 
animals. Like the pious Dutchman, Hugo de Vries, like os 
wizened Dane, Johannsen, he had an immense curios! y 
about hidden properties of plants and animals, traits gee 
away in their sperm and their eggs, mysterious chemi? 
quirks in them that might be at the bottom of how an 
plant or animal differed from its father and mother. e 
dig at such puzzles these fellows had to do more than writ 
essays, they had to experiment, they had to breed. A^ 
Shull from the first was a relentless, incorrigible breede! Fo 

There’s no doubt he got his start at the breeding of maiz 
from Johannsen, the Dane, who began toppling over som? 
of the most sacred tenets of the Darwinian faith—by W®'S 
ing beans. This theoretical fusser in Denmark took a whore 
lot of beans that came out of the same field, were suppose 
to belong to one and the same species of beans. With 4 sill, 
patience this Johannsen weighed endless individual beans 
set down the exact number of centigrams each one weight? 
got a headache looking down long rows of figures to #5 
these strange beans varied a good deal in their weight’ 
a word, a bean wasn’t just a bean! 

Then he took a single one of those beans, planted it, 
a fantastic patience garnered its offspring. He did this wit 
a lot of heavyweight, welterweight, and lightweight bea? 
_—and roughly the heavyweights raised heavy children 2? 
the lightweights lighter ones, but— 

But—very roughly: When this pernickety Johannse™ 


wi th 
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took a heavy child bean that had come from one parent, and 
his lighter brother bean who was the child of that same 
ec and planted those two—and weighed ¢heér chil- 
Lene 
These children didn’t turn out heavyweights and light- 
Weights at all: they went back to the weight of the original 
Standfather bean Johannsen had started out with! “When 
Start out with one bean—I‘am founding a pure line,” 
murmured Johannsen. “Inside such a pure line, the children 
may differ in weight—but that difference isn’t inherited. 
s+ + It isn’t by a piling up of little differences in weight 
hat, you finally get a definitely bigger bean, a different 
Species, | | No—every species of beans has within it a lot 
etre lines, of little species that breed true each one to 
b It was from these revolutionary—and utterly useless ?— 
a Measurings of old Johannsen that George Shull in 
erica began fussing with maize. 


V. 


“So,” muttered George Shull, “within a pure line, grown 
om one seed, you can select *til you’re black in the face; 
You will never get anything different.” j 
All right—all right for beans. But beans were different 
trom Many other living things. A bean plant fertilizes 
itself—one plant is its own wife and husband. But here are 
other living things, and it’s a different kettle of fish: these 
ers cross-breed, as stallions mate with mares, and men 
Mate with women. Do such unchangeable, such definite, such 
Strangely fixed blood lines run through the seed of humans 
men and women? Maybe such blood lines are there, 
only masked by the enormous outward difference of each 
uman body from another. . . - So Johannsen’s beans 
Made George Shull ponder such impossible questions. 
ut how the devil breed men and women to find out? 
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Here now comes Shull’s horse sense to help him. Heg 
is Indian corn: every plant of it is naturally just as ona 
bred as any human child. . . . Then in a flash, while ree 
at God knows what trivial duty, a hunch comes to Geo 
Shull. ea 

Indian corn is cross-bred in nature, yes. But Indian ol ! 
is a kind of plant you can absolutely easily breed to Maen 
It carries its sperm on its tassels, high up; its eggs ee 
cealed in the flowers on the young cob inside the ear beans 
far down the stalk. Marry maize to itself—just as 
naturally marry themselves, and then— in- 

What will come out of the cross-bred maize when ee: 
breeds it? What lies masked by the enormous naturalei his 
bredness of maize? So George Shull picks out maize f0. 
experimental animal. t the 

Into the gravelly soil of Cold Spring Harbor, 4 no 
Evolution Laboratory, Shull tucks the seed of ae ae 
for a minute dreaming of the fantastic practical heorist 
quences of what he’s doing. Does this gardening eae b 
have a single notion he’s hatching a revolution in the erica! 
ing of the billions of bushels of the crop of the Be of 
maize? Not a bit of it. Comes May, and the green s vA 
his absurd little cornfield poke their tips towards e the 
Comes July—and with it the puberty of the "bearded 
mystic time of tasseling and silking. The al labels: 
theorist trudges out to his field with a handful ee lovely 
strings, paper bags—his simple apparatus. Oxer $ not 4 
plumes of a just-emerged tassel he ties a paper bag 

rain of pollen shall escape. 
5 Over the ear shoot of this same plant—the Sia a 
silks, sticky and hungry for pollen, haven't ae No chance 
Hee a 

ollen shall marry these silks—so e ? the 
"i Days pass, SHUI] comes. Shull shakes the bags RE ae 
tassels, cocks his ear. Yes, golden powder is doppi papel 
the hidden tassels. Carefully he takes off this little 
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ae oe the yellow, life-giving dust in it on to os a 
Ty same plant—young silks from which he’s ju 

removed their paper covering. Then he ties the paper bag 

ack over the silks so that no chance pollen from maize 

roundabout may mate with them adulterously. The cere- 

mony of the marriage of the maize plant to itself is finished. 

Alas—Shull’s maize plants don’t fancy marrying them- 
Selves. The seed from these inbred ears? What seed! The 
next Spring these inbred plants are slow to come up. The 
“ars on the stalks are fewer. They’re much smaller than the 
fars of maize ought to be—but then, that was natural. 

fy practical cow-breeder and horse-breeder knows that 
a Young beasts lack vigor, are in general what you might 
call a mess—when you inbreed their parents too closely. 
And such too is the superstition about the offspring of first 
cousins among humans, and the belief about the children 
vas the immoral matings of brothers and sisters, or of the 

Cestuous loves of fathers for their daughters. But what 
an al in God’s creation could inbreed so closely as the 
Maize plant—that Shull married to itself ? ; 

e € first, generation plants that came from the inbred 
ats were a sad sight, would have absolutely disgusted any 
800d corn EnO corn breeder like Jake Leaming—but 
€re’s Shull again, at tasseling time the next year, goins at 
ys Tunty plants once more with his paper bags and labels. 
nce more he marries them to themselves. Here’s the lucky 
thing about George Shull—he’s never been a practical corn 
reeder, has never picked for fine fair ears, he’s only the 
S ave of a highbrow notion. Once more he collects the ears 
o ia inbreds. Again the next spring he plants them. And 

— 

They are worse. They are fearful excuses for what corn 
Ought to be. The plants of the second inbred generation are 
More Tunty, spindly, late-ripening, more nearly barren, more 
8enerally worthless—and you'd say absolutely good-for- 
Nothing. Imagine the snorts of an Iowa dirt-farmer, chanc- 
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ing to walk among these sad inbred plants of George Shull 
in the summer of 1906, at this silly little scientific farm 
Cold Spring Harbor. But there were no farmers aroun tas 
make fun of Shull’s nonsense. Again Shull bagged Gie ant 
sels and the silks of these feeble excuses for the noble Pet 
of the Indian corn. He inbred them once more—thot j 
you’d swear by now they’d got too feeble to marry i im 
Some of them were too hopelessly sickly, their tasse sed 
potent, their ear-shoots barren, and they died out, P 
away. But others— inbred 
Ah—here is something surprising! From the first inbi 
generation he’s noticed it. Shull peers up and d bad- 
garden. Here’s something to notice besides the mere 
ness of his inbred maize. Here are a lot of plants, that bre 
each one of them grown from the seed on his first “spull 
ear—from that first plant he had married to itself. ae 
walks up and down along this pitiful row of weak- rents 
maize plants—mere shadows they are of their lusty P? 
He walks, wool-gathering. 3 i 
He looks at hese S of corn-plants, brooding, hardly 
seeing them. Then his eyes light up, the flash o Here 4 
the beginning of a hunch flashes through his head. G em! 
all these plants, coming from one parent—but look at 
Here’s an inbred child hardly three feet high—a 
ou’d call it. i - 
j Next it is a brother that’s tall, spindly—a gawky sever 
footer. ; f 
Close by is a thickish corn plant—bushy, with a o 
suckers growing out from the bottom of it: beside 1t 
brother with just one stalk, no more. — bing 
Here’s a plant with its poor ear sticking out—reac es 
out to shake hands, as old Jake Leaming used to say. Ther rt 
one next with its ear sticking up straight, on a sho 
Wes they've all come from one plant married to itself 
it is extraordinary! Does George Shull think for a momeé 
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o , 
a Edien miscrablene of these inbred children, of their 
nae of their wretchedness that would make any corn- 
these he up his nose at them? Not a bit of it. Each one of 
the silk marries to itself, that summer, bags the tassels and 
ree 3 as before. And next summer comes, and by the 
aen ine of the old priest, Mendel, each one of these 
me inbred sorts breeds true—to its dwarfness or its 
trait m raps or its starchiness, or flintiness, to whatever 
ees ade it look different from its inbred brothers. And 
mie the same again—here are pure lines of maize 
looked ike of that first old inbred parent of 1903—that 
nary c ike any old ordinary corn plant, that was an ordi- 
aia Toss-bred corn plant . . - but that hid in its seed 
Bie ese marvelously distinct blood lines—now breeding 
AES true to its kind! It was extraordinary! What 
ing = ee these inbreds were miserable yielders, giv- 
Be atin where cross-bred corn, pollinated by the wind, 
n his ushels? What matter the scorn of any corn crank? 
e ree at least, he has the right to dance a fandango. 
uncovered the composition of a field of maize. 
€orge Shull has taken maize—apart. 
ree as if this unknown, botanizing 
a his hands through the mists of 
that ERE to pick out the unknown, the 
nob] ad so mysteriously married, interming 
€ plant of the American maize. 
of ee what use to the corn belt, or to the teeming millions 
thie merica and the lands across the sea who are fed from 
Ble Pade of the American land? As yielders, all these 
ae ine inbreds are washouts. But Shull never thinks of 
aoe ies never listen to derisive giggles or contemptuous 
Aa i ut instead wool-gathers once more, gets himself a 
e ot of paper bags and cuts himself another bundle of 
S of string. . . . 
oor he’ll try crossing these inbred lines. He’ll marry 
rent ones of these feeble strains—if their seed’ll only 
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last, if they won’t perish from general good-for-nothingness 
. . - Here’s the seed of one of those dwarfs—and that isnt 
the worst you can say for that plant. Here’s the gram 4 
one that has bred true for tallness—which is all anybooY 
could advance in favor of it. 2 
In the summer of 1906, bagging their tassels and er 
shoots once more, he crosses them. The pollen of calla 
—the father—he shakes on to the silks of dwarf—t 
mother. 1 
What'll happen to their cross-bred seed? It’s a pure y 
scientific question, you understand. It’s the kind of test t% 
old Abbé Gregor Mendel had done with tall peas and shot? 
forty years before—to found the whole science of heredity; 
and die absolutely unknown. That summer George Si 
makes dozens of such marriages of his different, misera 
inbreds. It is 1906. irs 
Spring of 1907. The seed from the matings of these pi 
of ill-begotten inbred parents is sown. Summer heat, G 
rains on this silly corn garden. Growth of these cross-b ae 
children—and what growth! What in the name of the an 
mathematical bean-weigher, Johannsen, can this mean ToN 
credibly tall, full of vigor, heavy eared are these new ©" the 
breds—surely as lusty as their original parents bred by ning 
chance of the wind. All over Shull’s garden are astou? l 
rows of tall maize trees giving the lie to the old sayin& u 
like breeds like. ly, 
“To my astonishment,” wrote George Shull, very dry)’ 
“I obtained extraordinarily powerful plants without Bae 
tion more vigorous and productive than the best of my 
bred races.” ped 
And here’s what’s most amazing: certain wretc 
dwarfs and spindleshanks have bred to produce yields 
Wait, Shull wets his pencil, scrawls down columns ss 
weights in pounds from one magnificent row, calcula ds 
them into bushels per acre, compares them with the yl¢ 
from the very best of his original stock, that he has neve 
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inbred, that he’s kept carefully fertilized with mixed pollens 
from fifty plants. Yes, here are an inbred father and mother 
that have bred to produce an amazing yield—ten bushels to 
the acre better than the best of the original naturally cross- 
bred plants. Ninety-eight bushels to the acre they yield. At 
last here’s the sure way to grow—always—the record corn 
crop. 
In the heat of his totally unlooked-for discovery Shull 
orgets his science of the mathematics of breeding. In the 
Next years Shull hybridizes dozens of his sick-looking in- 
ted strains of corn. All of the hybrids, or certainly most of 
them, shoot up amazingly in yield over their poor fathers 
and mothers. But certain ones of them—and here’s the trick 
of it, the nub of it—breed, year after year, nick together 
Just right to produce bonanza yields, completely unlooked- 
or yields. And here’s the funniest part of it—to look at any 
8!ven pair of inbreds he’s about to marry, Shull can’t tell 
at all what the prize-winning marriage will be. But once he’s 
found a pair, by crossing them, growing their seed, measur- 
Ing its yield, in short, by experément—once he’s found such 
eats they do their high-yielding stuff year after year. It’s 
re! 
Shull has taken the maize apart. In unexpected abomi- 
nable, iM feof pure ieee put his finger on the 
unction of yield. 


e’s no different from a horse breeder who might by 


chance get, by inbreeding, a scrub-looking stallion that 
would mate with an inbred mare to give, each year, a phe- 
Nomenal colt that would go the mile in one minute, forty 
Seconds. 

He’s no different from some l 

Oreau, who on his island might inbreed human beings, sons 
to mothers, fathers to daughters, brothers to sisters. And 
who then for his own sinister delight might cross these frail 
inbred folks with others to produce at will saints, mathe- 


matical geniuses or horribly skillful masters of crime. 
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VI. 


THAT winter of 1907, George Shull told his revolutionary 
story at the meeting of the American Breeders’ Association 
at Washington. To a mixed audience of pig, cow, horse; 
corn, wheat, and gooseberry breeders he told his strange 
story, showed them the miserably scragely moth-eaten little 
ears of his inbreds, demonstrated with an innocent gust? 
the magnificently uniform, heavy-yielding children that 
were born of their union. . . . 

He made a ripple, but a very quiet ripple, not a splash— 
this was before the present piping days when scientists Te 
port their experiments hot off the griddle by wire throug 
their press-agents. But anyway, Shull, who was as sniffishly 
aloof as some old-fashioned European professor, wou 
have had none of such nonsense. What was most important 
was to get expert corn breeders to begin taking the America? 
maize apart, finding thousands of inbred strains, marryi9& 
the hundreds of thousands of possible combinations of thes¢ 
pure lines to find the few that would nick just right—for 
the record crop. t 

Himself, he knew very little that was practical abon 
applying his trick to the breeding of the billions of bushe 
of the American maize, and he was the first to admit t g 
insist upon it, and urge energetic men, like the famo 
Professor East, to start this revolution. Eight years Shu 
toiled at this work, then called it a day, and turned e 
primroses! To the highly scientific breeding of lovely 
Oenothera, to the evening primrose he turned. “Of course: 
said the modest Shull, long after, “it was far better fO 
Dr. East to push ahead with the development of this new 
way of breeding corn. He’d worked with corn a long time 
at the University of Illinois, and had a far better corn back- 

round than I,” and his brown eyes beamed amiably ove! 
his little half-moon spectacles. . . . As if this strangely in 
ventive, patient, dreaming, sharp-seeing little man wou 
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gea a background to turn this trick. Did the first red men, 
vho found the maize, have a corn background? 

But no matter. Shull had done his stuf, made his dis- 
covery, had got nothing for it except the measly scientist’s 
Pay that gave him three squares a day for himself, his wife, 
and his two, four, six young Shulls, and a roof over the 

eads of all of them. But he’d done it anyway for the sheer 
un of doing it, and—hats off to him !—he wanted nothing 
ay than that, excepting maybe a good word from some 
ji a d-boiled old breeder who understood the vast new world 
€ d opened up. Praise this unknown opener of new roads 
id get, from no less a man than the formidable N. E. Han- 
sen, the famed plant explorer, the celebrated breeder of 
ardy fruits for the northwest American lands. At the 
teeders’ Association meeting in Omaha in 1909, old Han- 
Sen made saucer eyes at the sight of the beautiful cross-bred 
child ears, as they lay side by side with their runty inbred 
Parent ears in George Shull’s exhibit. Hansen saw the point 
of it: saw that here was the first man of all men, red or 
White, who could breed such heavy-yielding ears of maize— 
at will. The enormously experienced Hansen leaned down, 
Save George Shull a pat on the back, said: J 
‘You have all the other corn-breeders skinned a mile!” 
Such was Shull’s pay. And so he called it a day, went 
ack to his theoretical researches, back to the peace of his 
8arden at Cold Spring Harbor, and then—here was an 
onor!— to be Professor of Botany in the un-American 
Peace and privacy of old-fashioned Princeton University. 
There he went back to his peculiar, intimate Joy of mulling 
incomprehensible theories, to the beauty of his primroses 
whose flowers opened their colored petals to the cool of 
evenings of hot days of high summer. 
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VII. 


GREAT truths—only let them be sound enough—need no 
ballyhoo, Corn-breeders, botanists, experts in heredity all 
over the American land in a score of experiment stations an 
universities, rushed at the checking-up, the repeating, the 
expanding of Shull’s grotesque fact of the marvelous yie 
of hybrid children of a certain few inbred pure lines © 
maize. Edward East of the experiment station in Connecti- 
cut, now a professor of Harvard University and famous for 
writing a book warning mankind that pretty soon the wor 
will be so chock-full of us we’re all going to go hungry 
East had seen Shull’s marvels at Cold Spring Harbor xi 
1907, opened his eyes at the Washington Breeders’ meeting; 
East had been marrying corn plants to themselves, too, aP 
now East too discovered inbreds who cross-bred to give 4 
tremendous kick upward in corn-yield. . . . But of course 
the whole business didn’t look practical: in the first place, 
who was going to keep the seed of the inbreds pure, keep 
on marrying the inbreds to themselves, get enough se 
from these pure lines that were so feeble, that so strange y 
hated to produce seed from themselves alone? And heré 
was another serious rub: Shull had proved, there was A 
doubt of it, that to get the record crop these inbreds woul 
have to be crossed each year—it was only the first seed 0 
these marriages that yielded so heavily. . . . Plant thes 
hybrids the second year, and their yield went down—ev®? 
below the yield of ordinary corn, cross-pollinated by the 
chance of the wind. So East for a while went away from th€ 
one solid fact of Shull, tried crossing varieties of mal2© 
even as old Beal had done thirty years before, and some 
times he got heavy-yielding seed, but next year it was no 8? 

And why should it have been? Here is just where old Beal 
had missed out—by not knowing that any variety of maize 
is a complicated mess of natural hybrids of the endless pute 
lines that make it up. When you cross two varieties, what 
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guarantee have you that you'll marry just these pure lines 
that nick to give the record yield? 
_ But Edward East had the energy of a dynamo, a fanat- 
icism for corn, was obsessed with that strange fear—prob- 
ably nonsensical—of the approaching starvation of human 
kind, and his fiery personality stoked up his young men to 
keep at this job of trying to get the heaviest possible yield of 
com per acre. How his young men slaved at it! And pres- 
ently—there was no way to get round Shull’s fundamental 
truth—they were back at the job of accumulating hundreds 
of Strains of pure-line inbreds, and crossing infinite endless 
combinations of them to try to find the record yielders. 
here was the extremely modest, serious, red-faced trans- 
Planted Kansan, Donald Jones, pupil of East, working in 
East’s old maize fields near New Haven—why any man 
rom the free plains of Kansas should want to breed corn in 
Cozy little Connecticut is something I can’t answer. But 
ere was Jones, inbreeding and crossing maize in this state 
that raises country gentlemen much better than maize, and 
it was Jones who invented the double-cross. How to get 
enough seed, for a big corn-farm, from these detestable, 
feeble inbreds? Jones inbred many pure lines out of old 
Jake Leaming’s corn. He cross-bred two of them that nicked 
Just right. He inbred pure lines from a variety of maize 
called the Burr. He married two of these. The vigorous 
children of these two sets of inbred parents gave him plenty 
of seed with a strong kick in it. Next he cross-bred these two 
hybrid children, made a double-cross. And the grandchildren 
that he got from those original down-at-the-heel inbreds, 
gave plenty of bushels of seed with that mysterious wallop 
of the freshly made hybrid in them. 
_ For five years Jones tested his double-crossed Burr-Leam- 
ing—made every year—against the five best kinds of Con- 
necticut corn. Knock-out: Burr-Leaming hybrids yielded 
eighteen bushels to the acre better than the old varieties, as 


an average for those five years. West to the corn belt went 
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this news. _West to the formerly prosperous black lands 
where the times were now nothing if not hard-scrabble, went 
the rumor of this sure chance for bigger yields on sma z 
fields. Such results, and the need for them, were the bes 
advertisement for Shull’s truth. There certainly was P 
whooping nor any hoorahs for George Shull himself. An 

few of the dozens of searchers who now, all over the 4a? 
corn lands, began bagging tassels and stalks, could tell ape 
which of those six Shull brothers had done this trick. Many 
of the experimenters who began searching for that wills 
the-wisp of yield in their thousands of inbred pure lin a 
could not have told you whether it was Shull or East a 
had started their excitement. . . . Shull remained hi ea 
by the blooms of his primroses, while his truth spread, mY 

tiplied, brought hope. . . . 


VIII. 
BUT now Shull brought hope to Henry Wallace, that f. a 
paper boy who when just out of knee-pants had got 
first hard lesson from his backyard science with Evan 
Holden’s thirty-three pretty ears of Yellow Dent. = 
years Henry had been going around, making himself ie 
popular at corn shows by muttering, not very distinctly he 
still plainly enough for everybody to hear—especially t 
dignified old corn judges—that “looks mean nothing t° 
hog.” His face had grown a hundred times more seriou 
than his superserious face when he was a boy of eighte a 
scrawling the idiotic and confusing results of his tests oft 
yield of the thirty-three pretty ears. When he smiled, whe 
was rare, there was a twist to his smile, and from a rebe 
look in his eyes, whenever anybody talked about America” 
prosperity, it came to be muttered about that this Henry 
though a bright enough boy—was not up to his father, th 
late Secretary of Agriculture, and was certainly not t 
forward-looking constructive force his granddad, the b& 


222 


gelist 


THE MAIZE BREEDER 


loved “Uncle Henry,” had been in Iowa. No, this young 
Henry A. Wallace, sneering at corn-shows, getting a repu- 
tation as a profound juggler of economic statistics, fussing 
darkly in his backyard with corn, holding long talks in his 
Usty editorial sanctum with that wise old bald-headed 
Oorwegian farmer, Frank Faltonson, was something of a 
Olshevik, 
hese were years of foreclosures of mortgages around 
Des Moines and all over the Iowa land, the loss of land won 
y the toughening of muscles, the stiffening of joints, and 
the salt sweat of seventy years. “Looks mean nothing to a 
hog,” Tepeated Wallace, and he kept pounding it into his 
Towa folks that their one hope to lick this new frontier of 
ard times was the raising of the greatest possible number of 
Pounds of livestock off the least acres of land by the smallest 
amount of human labor. And that meant raising the greatest 
Possible number of bushels of corn per acre. Of course, that 
wasn’t Bolshevism, that was just Henry Ford common 
Sense, but Wallace didn’t stop there. He was, besides, one 
Of the original hounds for McNary-Haugenism, and there 
Were plenty of bankers and rich men who would tell you 
that this Wallace fellow was ready to ruin the rest of the 
country by robbing industry to save his good-for-nothing 
Stick-in-the-mud Iowa farmers. I haven’t a doubt Henry 
Would do that, too, if he had a chance. He was first and last 
a fanatical patriot for his Iowa soil and its men. 


ut yield, yield, yield of corn per acre—bigger yields on 


Smaller fields: he was always dreaming that above every- 
thing else. And when he said that looks meant nothing to a 
0g he was only using a trick for telling the farmers looks 
meant nothing to yield of maize per acre. How Wallace 
&tinned at the result of that first farmers’ yield test in 
oodford County, Illinois! From this test, the first big 
smash at the old beautiful but idiotic corn shows, had risen 
the fame of the plain farmer George Krug, of Minonk— 


who still has not the slightest notion, believe me, why any- 
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body should think he is a bit different from any other one 
hundred-acre dirt-farmer. M. L. Mosher, friend of Wallace 
and like him an exact comparer, weigher, measurer, ha 
told the Woodford men: ho 
“There’s only one way for you fellows to find out W 
has the best yielding corn in the county. That’s to try 4 
your seed out, side by side, on the same field, under exactly 
the same conditions of fertility, planting, cultivation. - + *_ 
These plain Woodford men saw the point of it, the tae 
mon sense of it, saw what the great majority of ne *i T 
educated college graduates have never gotten through ‘ld 
heads from four years of boning in expensive granite a 
leges. One hundred and eighteen of these men with their 
overalls held up by nails and the smell of barns on fore 
feet stuck by Mosher’s experiment for three years be 7 H 
they’d an inkling of where their corn stood in this a 
Then, in the winter of 1922, that serious farm adviser c4 É- 
his loutish co-experimenters together, and hundreds mO 
were there, and among them Henry Wallace. ot 
George Krug is champion. First of the lot stands the as 
at all handsome corn of this red-faced slab of a man 
beating all comers with a yield of seventy-eight and 0 
tenth bushels to the acre, as an average for three years. id 
Is this barge of a man a corn-breeder? Not so you cou a 
notice it. Corn’s nice, corn’s all right, admits the weathe 
beaten George. . . . “But wouldn’t y’ like t’ see oy 
chickens?” he asks—and Krug’s smile of intense pleasuté a 
the thought of his high-laying chickens makes a hundre 
wrinkles around his slits of blue eyes. ; 
At what corn-shows has Mr. Krug’s corn won prize 
sweepstakes? b 
“But I’ve never taken my corn to any show or fai 
protests George. ada 
By what science or system does he breed his heavy-yiel 
ing maize? The widely known Mr. Bill, agricultural edito! 
of the Bloomington Pantagraph, writes to ask Krug that- 
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KRUG 
With a pencil on little slips of ruled paper Krug answers: 


selecting a heavy, solid 


Ee 
I slips of 
use my own judgment in picking, y 
“Jf you use this letter, 


ate >. .” And he adds at the end: 
Please write it your own way.” ees 
. And, in short, Krug discovered his high-yielding corn— 
Just by hefting the ears of it! pee 
Henry Wallace ever laughed out loud at all—which is 
doubtful, since I have only heard him permit himself a sort 
of indistinct chuckle—he would have roared now at this 
antastic result of the Woodford yield test. But he went 
ack to Des Moines, and wrote in Wallaces’ Farmer: “Tf 
rug corn had been raised all over Iowa in place of the 
Strains of Reid’s Yellow Dent now raised, the corn of Iowa 
Could have been produced on a million acres less of land.” 
Now, with the calm, genial H. D. Hughes of the State- 
College at Ames—about Hughes there is nothing at all Bol-. 


shevistical—Henry Wallace plotted a revolution. He got: 
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ready to turn Iowa corn-culture bottom-side up, by back- 
room conférences with important members of the Iowa Com 
and Small Grain Growers’ Association, by cajolings of © 
farmers who had always believed in corn shows, by speech® 
by letters, by editorials, by nobody knows what tricks. Wal- 
lace, and Hughes, and certain anonymous allies induced 
Iowa dirt-farmers to join in a gigantic scientific experi™ 
to start a sort of vast communal science. 

All over the state, in twelve appointed districts, oe 
corn of any farmer who had any pride whatever in his crop, 
who had enthusiasm, and the will to improve himself, a? 
a few dollars in cash—and there were not too many dollari 
kicking around in Iowa, those days—every such man’s sie 
corn might be entered to be grown, and tested: for yield. o 

And in this science, in which you didn’t have to hav" 
a degree of Doctor of Philosophy to dabble, Henry Wallace 
was one of the most furious dabblers. Nobody had a hight 
regard for the heavy-eared corn of that unconscious scienti’ 
George Krug, than had Henry Wallace. But Wallace b@ 
this fundamental clear in his head: that a variety ° ae 
is not a variety, that Krug corn is not just Krug corn, t 
when this famous maize got into the hands of a farmer s 
hadn’t Krug’s mysterious knack of hefting it for heavinen 
—the shifting blood lines of it would change, and othe 
less valuable, even low-yielding blood lines would come 
the surface... . þe- 

Wallace had got Shull’s basic facts into his head. He yig 
came absent-minded and rather neglectful of his wife, ; 
children, or of the way his clothes were buttoned, mu pa 
this one thought: “Only pure lines of corn, only inbred a 
of corn are fixed, don’t vary. - - -” So, in a little plot e5 
ground in his back yard, on Saturday afternoons an Sur 
days, he began bagging the tassels and silks of corn plani 
to inbreed them. He was the very opposite of Shull, W 
had inbred maize for the love of his scientific theories- 
Wallace’s head raged one idea: to breed corn for yield. 
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Wrote letters, begging the seed of inbred strains of maize, 
Tom Donald Jones in Connecticut, from the bald-headed 
eres in Indiana who had inbred strains that were immune 
Sets from the religious Rotarian, Holbert, in Illinois, 
Who had stumbled on a strong-stalked inbred strain called 
inh ; from the critical Kiesselbach in Nebraska who had 
Preds that nicked to give heavy-yielding seed; from Fred- 
erick Richey of the Government in Washington who had 
married to itself the Bloody Butcher corn from China. 
very minute he could steal from the editing of his farm- 
Kaper, from his duty as a father of a family, Wallace hunted 
nbred strains, begged them, bred them himself, and hung 
St Tows of the miserable-looking ears of them on wire 
racks in his basement garage. He had no pride in his own, 
ated not a snap of his fingers where corn came from; he 
Was obsessed by one notion: to stick the best possible corn 
ood into his hybrids, to cross pure-bloods that would give 


iie best, the surest yield. 


b ll the practical objections to this new wrinkle in corn 
Teeding bounced off him ’til old seedsmen, and: young 
Professors, could only think that this Wallace was stupid, 
or slightly crazy, or both. Who in the world would ever get 
atmers to buy this inbred hybrid seed, every year? Who 
Was going to be put in control of the serious job of keeping 
alive the feeble flame of the low-yielding seed of the pure 
ines? Who was going to see to it that there would be plenty 
of this newfangled hybrid seed, every year, for the sowing 
Of the immense corn-belt crop? And if a hybrid was good 
Or northern Iowa—would it do for the black lands in the 
Southeast down near the Mississippi? To all these valid 
Objections Henry Wallace stuffed his ears, closed his eyes, 
and if he’d ever permitted himself profanity- which he 
oesn’t—he would simply have said: “Oh, hell! 
In his back yard and on a little patch of bad land down 
Y the river he toiled—at marrying inbreds, at testing their 


Yield. This gnawed at him: that his people were face to face 
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with hard times, that they must have seed that would pro 
duce the greatest possible amount of dry, shelled corn P o 
acre, that to drag themselves out of their slough they pa 
got to raise their stuff at lower cost. Well—he would Po 
them high-yielding maize. It was hopeless work, lonesom 
work, thankless work: for the brown-faced growers of ee 
for the American land, the very tanned men whose ou 
plaints of hard times poured on to his farm-paper desk 

these men he was out to help, sniffed at his efforts. dest 

One man stuck by him, helped him over the har +i 
bumps, the disappointments of his amateur science. ied 
was H. D. Hughes, at the college at Ames. Hughes Sm! f 
at Wallace’s hundreds of failures, at the miserable yields ; 
the seed of hundreds of mismarriages of his inbred straina 
On the accurately sown flat black fields at the college f 
Ames, Hughes tested the yield of the ears of Henry 
hybrids—no matter how ill-begotten and abominable ie 
ears might look. Hughes smiled his good smile, looke it 
Wallace with eyes that twinkled from between tie 
wrinkles, said: 

“Stick to it, Henry.” 

Never for a Dose. did Henry allow himself to become 
tangled up in the mathematics, in the attractive and ne 
cal science of heredity—full of big words, of abstract ie 
understood by a couple of dozen highbrows of Amet 
universities. It is remarkable enough that Wallace dian, 
get bogged in this pure and useless science, for his be 
of the kind that’ll spin theories for you all night long; Wee: 
out the aid of blessed alcohol, or tobacco, or even CO Je 
But no—like a puppy to a root Henry stuck to the simpa 
fact of Shull: Inbreed, from every possible variety of cor ¢ 
as many pure lines as you can, ’til your arms hang tired 3 
your sides from bagging tassels and silks. Then marry th 
—til you find the pair that nick for the record yield. 

The looks of his maize ears only made him smile— 
never was there a more outlandish museum of runty ¢4 
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Crooked ears, ears looking moth-eaten and only half covered 
with kernels, never were there more thoroughly disreputable 
ears, than this collection before which Wallace mulled, 
made notes, in his basement garage in Des Moines. The sea- 
seus didn’t come often enough to suit the corn passion of 
allace, and he turned winters into summers and raised 
ae generations of his abominable corn a year—by begging 
€ use of other fellows’ greenhouses. The mass of his work 
came too much for him, and he wheedled his good friend, 
the wistful and genial Simon Casady, Jr., who'd had no ex- 
Perience at all with corn, to jerk the tassels off inbred mother 
Strains on his little estate on the hill southwest of Des 
Olnes. Now came news, from Hughes at Ames, and from 
€nry’s own back yard, of unheard-of fantastic yields, and 
ere at Wallace’s side stood another ally, a practical man, a 
ard-boiled, energetic, ambitious dirt-farmer—Newlin. 
uilt for a prize-fighter was Newlin, and he might 
ave been one if he hadn’t been prevented by his Quaker 


religion, But Newlin knew heavy-yielding, bonanza maize 
when he saw it, was a shark at devising quick ways 
to dry thousands of bushels of its seed, was one of those 
Sinewy workers of the breed that had made America, who 
clieved—for all his religion—that God helps those that 
elp themselves. Newlin and Casady helped the harassed 


allace towards his day of days. 


Ix. 


.NOw George Shull’s little fact began to be true—for what 
little laboratory or garden fact is true, or amounts to any- 
thing at all for men, until it tries its mettle in the stern field 
Ot practice? In those very years when the spirits of the 

Owa men were at lowest ebb, in the early nineteen-twentles, 
Mysterious strains of maize began to make their appearance 


in the twelve districts of the Iowa State Yield Test—in 
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that new kind of community science started by the Iowa 
men to see what their corn would do, under average condi- 
tions of wind, of drought, of soil, of weather, in twe af 
different parts of the state. Mysterious seed of maize 
called ‘“Hibred”—began to win banners, medals, prize 
sweepstakes, ’til the old corn-breeders, proud for thirty 
years of their own, varieties of the Yellow Dent, beg#t 
protest, to howl, to demand that this new kind of corm be 
put in a contest all by itself. . . . 

Came the year of 1926, and it was a walkaway for thé 
powerful hybrid children, born from the deplorable ears 
in Wallace’s basement-garage museum. . 

Grown side by side, under conditions for strict compat 7 
son, the crosses of Henry’s inbreds yielded three bushe 
more to the acre in southern Iowa than the best of the © 
varieties. 

In the north-central districts the hybrids averaged four 
bushels more to the acre. 

In south-central Iowa they were six bushels 
average yield, than the cream of the Yellow Dent V 
selected by the old corn-breeders from their fairest ears. 

In northern Iowa, the children of the inbreds romp o 
with an average of ten bushels more to the acre than thé 
best of the local varieties. . . . d 

So it has happened in the three years before 1926, any 
so it happens again in 1927—and more and more armer 
turn their backs on the long tables with their beautifully 

iled ears of show corn in the Armory at the State Colle 
at Ames. More and more of them, especially the young ones, 
squint their eyes at the comparative figures, the dull, 
res of the yield tests. There they stand, asking eaget 
yestions of Henry whose hybrids have this strange tric 
standing at. the top of every yield column. . - ° So 
hull’s fact begins seeping into the heads of the new gene!” 
S is ne pard-time pioneers. i 
Mad so Henty Wallace takes the entirely highbrow fact 
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radby George Shull in his evolution garden, out into the 
of rollic, bang rains, stalk-breaking winds, early frosts 
tightness. owa prairie, So he proves Shull’s little fact’s 
ut is this amazing high-yielding hybrid corn right in 
Pesce? Who'll know until every man jack of the Iowa 
eve or until half of those men surely, at least, is sowing ~ 
eles the hybrid seed? 
impo. cae, Henry’s last experiment, his own particular test, 
the = le for the dreamer Shull, not dignified enough for 
ree ee of experiment-station searchers and college 
Maiz ssors who are inbreeding and marrying the inbreds of 
too ee i ll over the American land. This is an experiment not 
shi ulgar for the farm-paper editor Henry Wallace. Wor- 
Bere of maize in a most mystical way, bitter patriot for 
ate of capitalists, Wallace now becomes a capitalist 
in 2 » forms a little company with Casady and New- 
a © sell this magic seed every year to the corn-belt men. 
* will they buy it every year? Will they break through 


€ ancient custom, old as the maize itself, of picking out 
iscovered. Made to Fit 


the fairest ears? “Developed—Not D 1 
Hib ot Found By Chance.” Such is the slogan for Henry's 
gr ted seed. He sells his seed, so far at a loss, to men who'll 
OW record crops of corn from it to their own great profit. 
SE some good disease the news of the hybrid corn spreads 
Se he farm to farm. And Henry drives about in a funny, 
thmatic old Winton auto, asking, asking: “How were 
Your yields with the new corn this year?” Such too is science. 
a ut beneath this strange, twisted jack-of-all-sciences’ 
é periments, there is faith. For even if the hard-pressed men 
«the Midwest see the millions they'll save by growing the 
oe seed to raise more corn on less land, who'll keep alive 
€ spark of the inbreds, grow them pure, cross them every 
Bees from now on for the next year’s seed? Who'll keep the 
Orch of this mysterious incestuous life, after Henry is gone, 


Worn out by his appalling work—or killed by one of those 
23h 


SHULL 


fantastic experiments on diet that he’s perpetually tryiné 
on himself? Will such men arise? t 

Sure they'll come. That’s a matter of faith in the hee 
of Wallace. There he sits at his desk in the dingy omi 
of that grand farm paper, Wallace’ Farmer; the faces 9, 
his father, his grandfather, the famous “Uncle Heny 
corn-belt gentlemen they were, look down through dus n 
glass on this blood of theirs who has inherited their SP n 
of noblesse oblige. Henry sits mumbling a sing-song into, g 
glass mouthpiece of his dictaphone. Letters he’s M 
telling Farmer Baker of Beaconsfield, Farmer Bear of all 
catur, Farmer Hartman of Waukee, to be sure to do Y nt 
their job of detasseling to cross the inbred seed he oy a 
them. Already his subdued undramatic enthusiasm—it dirt 
sort of intense smolder—has fired dozens of young, te 
farmers to become his unpaid co-workers in this delic? 
science. of 

Plenty of red men were found through the thousands, 
years of the days before history to keep the candle © nts 
seed of maize alight—despite wars, during droug 
through floods, among migrations innumerable. ung 

“Oh, sure—there are more than enough intelligent YO" 7 
fellows in this state to keep the hybrids going,” says * eon 
His dour eyes beam for a moment with a gleam of pride est 
the humble and anonymous hunger fighters of his Midw 
land. 
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per OF THE mississipPI you'd say the most powerful 
Meats of maize, yielding five hundredfold, would never 
Rae to weaken the land. That deep black soil seems to 
an life, strength, for as long as there’ll be white men— 
a Ted—to till it for maize. So Henry Wallace and his men 
Te Tight to think mainly of the blood lines of their maize. 
ut east of the Mississippi many patches and in some 
R PEES whole stretches of the American land are tired. Drive 
Stan® the new hard roads of middle Ohio, of the Hoosier 
7 ate, of Illinois, over beautiful highways that shine in the 
an, over high-priced highways the corn men are taxed to 
cath for, and you'll drive past fields where the maize yield 
4s gone down and down. Sad and pessimistic scientists have 
Plotted dots, splotches, areas there where the corn yield has 
allen twenty-five percent; with their mouths down at the 
Corners these savants prophesy it’ll soon be cut in half as 
yompared to the yields of the days of Abe Lincoln, Jake 
€aming, James Reid. In our young country this land is 
already old, 
Listen to the corn professors, pathologists, agronomusts, 
Other ists, who are prophets of doom, and they'll tell you 
of fields planted with powerful seed of maize, fields that 
Yield rows of pitiful dwarfed plants, land where maybe half 
the corn plants bear no ears at all. Go with them on to these 
Sad farms, watch them pull up this and that discouraged- 
looking maize tree by its roots—and they'll point out to you 
the root-rot that sucks the life out of corn. You'll see with 
your own eyes the seven separate diseases corn may have. 
ow’ll hear the names of horrid parasites, the Gibberella 
and the life-destroying Rhizopus, that gnaw at the roots, 
take the green from the leaves, keep the plump kernels from 
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the ears of our poor American maize. Their story is tug 
their science is accurate. Their prophecies of disaster might 
be right—if it weren’t for men like George Hoffer. , 

Hoffer, who is magnificently bald-headed though still 
young, who is taciturn, untalkative, has founded a science 
that makes the maize plant itself talk to the farmers. The 
sick corn can tell the corn-belt men its hunger, explain what 
food the land fails to give, ask for the right chemical stu 
to make it laugh at the attacks of those parasite molds—the 
Rhizopus, Gibberella, the Fusarium. The maize plant itsel 
can help its guardians make their old soil new. 


II. 


HOFFER came West to Lafayette, Indiana, in the county of 
Tippecanoe, as a botanist, enormously ignorant about cor 
“In fact,” mumbled Hoffer, “when I began teaching # 
Purdue I didn’t know an ear of Reid corn from an ear © 
Leaming—I wouldn’t have been able to tell a Flint from 
a Dent.” What he knew about the diseases of maize that 
worried Hoosier farmers was zero; what he knew about fer 
tilizer plots and the complicated chemistry of soil was lei 
He was a town boy, with no appreciation at all of the pazis 
need of the American land for high-yielding corn, and ye 
wouldn’t have to talk to him two minutes to understa? 
he came from that peculiar and stubborn sort of America? 
known as Pennsylvania Dutch. His folks are descende 
from that famous Swiss inn-keeper, Andreas Hofer, WPO 
stubbornly didn’t know enough to know that it was imp0%” 
sible to lick Napoleon, and who gave up his life to put one 
of the principal crimps in that conqueror’s ambitions. 

He had come to Indiana, where you might see five dow?” 
at-the-heel farms to one good one, from Lebanon County 12 
Pennsylvania where every farm seems a little bit better tha” 
the one before it. He was a boy from among those strang? 
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Stick-in-the-mud Teutonic people who sit contented in their 
ong valleys not seeming to realize there are much better 
Parts of America, so far as soil goes. But, in spite of this ig- 
norance and conservatism they’ve made the most prosperous 
re of the American nation out of their fair-to-middling 
and. Travel down the ribbons of roads running from east to 
vee through these Pennsylvania Dutch valleys, and you 
Pass g panorama of fields tilled with marvelous care, of 
poos bursting with plenty. And the towns that draw life 
en this land? Here you'll find fanatically neat and buxom 
t omen sweeping their sidewalks every afternoon as the sun 
an nts shadows down the long village streets, you ll find 
nifty folk who own Cadillac cars, driving them twenty- 
nae miles an hour on Sundays and the rest of the week keep- 
we them up on jacks. In these towns are God-fearing folk 
t © believe the Good Book literally, are convinced the Lord 
Urned water into wine and not grape-juice. They still drink 
cer Whose silky foam brings tears of joy to your eyes—the 
only good beer, alas, left in the American land—and these 
folks put God before the Constitution and obey His natural 
aw that yeast must ferment malt, in spite of the interdic- 
tons of prohibition agents. From this old-fashioned country 


orge Hoffer came. 

„< Tom such a town, where genial red-faced motor cops 
Will still direct you to the best saloon, George Hoffer went 
to the little Lebanon Valley College. “I sort of specialized 
1n chemistry there,” stammered Hoffer, in a low offhand 
VOice that makes you strain your ears to get his drift, that 
always gives you a feeling he’s bored to talk about his own 
unimportant history. And like so many American boys, 

offer had a random and haphazard history. His father 
Was well-off—as whose father wasn’t in those parts ?—and, 
not having to work in the summer, George went on a scien- 
tific expedition to Bermuda to dredge up strange fish. An- 
Other summer he rambled along Chesapeake Bay, gathering, 
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classifying, mooning over still stranger fossils. Some mor 
time he spent at Columbia University in New York, an 

here he had the luck to sit at the feet of the wiry, bristly- 
moustachioed Prof. Carlton Curtis, who is a great bug °” 
botany, but who puts the art of fishing above the scienc 
of plants and trees, and who, in his eagerness to pursue this 
greatest of arts, has been known to jump out of his canoe 
before beaching it, leaving its management in swift wit 
water to his poor wife. . . . So eager is Curtis to throw a 
fly at salmon who are maybe there—who can tell? $ It ma 
Professor Curtis who gave me my very first inspiration, a 
devote my life to experimenting,’ muttered Hoffer. J fe 

I owe what little I’ve done to Curtis.” he 

Such was Hoffer’s training to probe into the riddle of th 
miseries of the American maize crop. 

So Hoffer came as a biologist to the Hoosier State, 
with tired land that had grown corn from the days O t 
eighteen-twenties and ’thirties, when Abe Lincoln had ini 
muddied his feet in its yellow clay soil. Nothing like b 
fat Lebanon County was this Hoosier land. Here was i 
prosperous farm whose good land gave eighty bushels yee se 
acre of prize-winning Boone County White Dent corn. (6; tas 
by, Hoffer saw a string of wretched little farms with fie a 
of dilapidated maize—in short here was a state that ae 
pleasant and smiling folk, hospitable people that break 10 4 
a laugh as they point out the best gravel road to the to” 
you want—poets and dreaming folk this state grew. - + ° 
little better than it grew maize. 

Hoffer was at his job of teaching botany, when one dr 
after class, a sturdy, very tanned, invincibly farmers $ 
looking boy came up to him. This boy was Jimmy Holberg 
“What ails this corn, Professor?” asked Holbert, and 
narrowed his eyes at Hoffer. . . - What could Hoffer say 
What could he tell this James Holbert, who was almost, 
you might say, born a corn crank? Already Holbert ha 
raised blisters on his hands and callouses under the seat © 
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his ary 
coe riding Gene Funk's corn plows over the flat 
Ilinois. E ee farm of the Funks in MacLean County; 
ardest-bitte a had taken his medicine along with the 
on his begs ized men, never said booh about the blisters 
skin open TE kept his eyes, his ears, the very pores of his 
maize p] o take in corn lore from Funk—and from the 

e E ants themselves. 
low,” aoe Holbert to be way above the average young fel- 
amily—in Funk the corn baron, “made him one of the 
S fer as much of a son as one of my own boys. . - - p 
Ohta. a tell Holbert what was wrong with his ear 
, couldn’t possibly tell him, because 


ard] L he at that time 
the ie knew that anything at all could ever be wrong with 
Sty trees of maize. But 


teacher Hoffer remembered his old 
; , the fisherman, Carlton Curtis, and he answere' 


d 
immy Holbert : 
ae nd out what’s the matter with it!” 
chock-full as the start of a strange research. Holbert was 
energetic already of practical corn lore, and full of that 
you'll fi sort of enthusiasm for t 
nd in young Midwestern 


te 
acher, Hoffer, and together they 
Hoffer pulled ears of 


S 
trangely lost their green. They took kernels from the ears 
growing on 


of s 
t eee ie peered at them, A 
- Molds were parasites on the maize seed. Were the 


in the a; 
e air of corn science then—borrowe 


Re 
nting of the diseases of beasts and men. 

ey put moldy kernels from the ears from plants of 
th clean kernels from the 


b 
Token-stalked corn side by side wi 
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ears of straight-stalked plants on big sawdust and lir 
stone germinators. Carefully they kept the heat of the e 
minator rooms at just the right temperature to sprout a 
seed. Faithfully they moistened the cloths on which lay me 
sick and healthy kernels. Four, five, six days they watte 
watching the tiny shoots grow out from the tops of the sf > 
delighted at the delicate hairy roots that writhed out of 
bottoms of both the sick and healthy kernels. put 
The sick and healthy seeds, both of them sprouted 
the roots of the sick ones became tangled up in mat 
thready masses of molds—like infinitesimal snakes. here 
spring, at the Funk Farms at Bloomington, Illinois, acre 
there’s all the land in the world for experiments—Hol on 
planted the seed of the sick ears that had shown molds 
the germinators. tly 
By the side of them he stuck in the seed from the P erie 
healthy, bright-looking, horny-kerneled ears. That aut as 
the pupil who taught his teacher and the teacher who We: 
very secretly busy learning from his pupil—in a most det 
mined Pennsylvania Dutch manner—saw and recorde 
picture, fantastic and pretty. : nd 
Here were two rows of maize plants, straight 4 i 
bronzed, with fine ears ready for husking: these came id 
the bright-colored seed. Between these rows of sple” ter 
brown soldiers there stood, or, rather, drooped, OF het 
still Zay, a miserable rank of sick, dilapidated, broken-donn 
utterly useless stalks . . . with few ears—and those 
chafty. 
That sad row came from seed off a moldy ear. 


ted 


III. 


IN the cornfields as well as in the laboratory Hoffer made 
up for lost time, gulped down a thousand facts about ma 
Together with his dynamo of a student, Holbert, he ae 
hundreds of experiments, set down in neat tables big di 
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ferences—sometimes thirty percent or more—between the 
Yields from sick and healthy seed. Together this pair of men 
80t red-rimmed eyes bending over the corn germinators in 
warm, dank rooms, learning to spot, getting to know how 
to tell this mold parasite apart from that one... - From 
at bound volumes of botanical journals they learned to | 
Pronounce the jaw-cracker names of these molds. Day after 
ay they bent over the miniature forests of sprouting corn 
Seedlings that lay in regular rows in warm boxes: they knew 
€ life-sapping mold, Fusarium, by its pretty pink color. 
peer showed each other the blackish specks and patches of 
€ dreadful Déplodia that sucked the strength out of corn 
tee They pierced down into the inside of corn kernels: 
€y Picked out seedlings, healthy enough looking on the 
Outside, but, cutting into them, brought to light the ghastly 
mold, Rhizopus—from its lurking-place inside the seed. 
f. Ogether they published a scientific report, not for 
armers but in the highbrow journal, named Science. 
t at made Government authorities at Washington notice 
c em. And for the discouraged Indiana men they put out a 
€erful bulletin, that wound up: A 
or permanent corn improvement, only ears from dis- 


€ase- 
ase-free stalks should be used.” shale ae 
ere was hope for farmers whose corn was sick. “Her 


€ way to get rid of sick, root-rotted corn,” said Hoffer and 
olbert: “Test out all of your seed for the next year on 
Serminators. Use only seed that doesn’t show molds. That's 
h € way to boost your yields.” And it did look as if this 
pee, pupil and his shiny-domed teacher were going to make 
1s whole sickening business of broken-down maize, barren- 
Stalked maize, maize whose green leaves were fired with 


from the headship of which Mark 
cen fired—took notice. From then on 


offer and Holbert, and their scientific expenses, 
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given by the Government. Farmers pointed to them as GoW 
ernment corn experts and they were by way of becoming 
great shakes, big guns in the Indiana and Illinois corn land. 

Then the ways of these two men parted: Jimmy Holbert 


went to work in the long two-story brick seed company Pa 
Gene Funk at Bloomington. There he buried himself 


the study of the parasite molds of the roots of corn, © 
covered new corn diseases—so many diseases that for F 
while he was actually behind in naming them, coul P 
think up enough long names for all of them. In front ha 
Holbert’s desk was a proud framed cog-wheel of Rotary ; g 
this desk he conducted himself like an earnest Christian 
wrote exact scientific reports on these discouraging, c 
plagues—and there’s not the slightest doubt Holbert 1$ t ; 
last word on parasites of maize. Hoffer is different. Almos 
from the start of his dreaming about the chaffy eats a”. 

broken-down stalks of it, he begins to have heretic, origin?» 
impossible ideas about these sicknesses. He begins to t™ A 
of the health corn might draw from good fields, rather he 

the sickness that might attack maize roots in poor land. T 
here he is way ahead of the doctors of human ills—who ie 
hardly yet dreaming of resistance to microbes that hum 

beings might draw from the right food. . . . en 

Hoffer walks through corn fields, cuts corn stalks oe 
lengthwise—peers into the pithy tissue of healthy one 
and broken-down sick ones. For some reason unknow? h 
us his brown eyes keep taking in certain earmarks °! Sy 
joints of these cut corn stalks, but here’s something 2°’ 
something not in the scientific magazines or books: 

In every last root-rotted corn plant, from every P ss 
field, Hoffer spies a band of brown unnatural color—J¥ j 
below the joints of the stalks - - - especially in the low® 
joints. g 

Thousands of healthy plants, from good soil, he cuts int? 
as well. Their joints are a nice healthy greenish-white 
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sa re sappy, look sound. But the sick plants? Brown 
S—nearly always. 
ee still had conventional idea 
Biante The brown color at the joints of the sick corn 
Parag} must be caused by the working of the molds, the 
et sat he told one of his student helpers. It’s no won- 
figh t all that he thought that—for weren’t the greatest 
ters of human death still obsessed with germs, harping 


on mi STA : 
ee as the main and principal causes of most ills? 
robes get into living beings and so cause disease—that 
had in their heads. 


a fae the simple picture scientists } ] 
at the offer proceeded to put one of his student assistants 
Tooter job of fishing in the brownish, discolored joints of 
Wer Otted corn to find just what gibberellas or rhizopuses 
vere raising the devil there. Those molds must be there, 


Sin res s 
ma joints were sick. 

sand o Eanatann probed, squinte 

RRG rown-jointed cornstalks. He swea 
thing. 
Mr. Hoffer—there aren’t any molds there,” said the 


assistant, 
nee he they’ve got to be!” insisted Hoffer. The boy went 
$ at the job, tried again, failed. He was an excellent 
t Y, With the true makings of a searcher in him, who refused 
si say he saw what he couldn’t see, and didn’t see anything 
™mply because he ought to see it. “They’re not there, Mr. 
ee reported that boy. 
offer fired him. k y 
, tle put another assistant On the same job—instructing 
im in all the delicate inside stuff of mold-fishing, microbe 
sane The second boy sweat likewise. “There aren’t any 
olds in the brown joints of these stalks!” reported this 
Second boy. 
wat ee must be!” said Hoffer. ibe 
right— j urself !”’ came 
back his ieee just try to find them yourse 


s—in spite of his 


d, made cultures of a thou- 
t. He found— 
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Every kind of kink of his three years of pee oe 
perience Hoffer tried—and not a mold did he find i 
discolored joints. d Hof- 

“We were certainly sick about that . . .” mutes t even 
fer, who strangely never refers to himself as “I ae was 
to his own most solitary ideas, experiences, hunches. Hol- 
a bad day for the theory he’d cooked up with Jimmy corn- 
bert about these terrible molds. . . . Here these 
stalks were unquestionably sick—but showed n 
parasite... . iscourage 

Grief piled on grief, to mix Hoffer up, to de 
him. He went down to Shelbyville, southeast of ai ones 
olis. He took seed corn from sick plants and healt a s~- 
down there with him. Here was a bag of moldy k row: 
by its side a sack of nice bright horny ones. He plan ae 
of each kind, side by side, in soil that was acl et wi 
planted more rows of each kind in soil he’d made swe 
lime. The corn grew, and alas! jeld 08 

On plants from nine perfectly healthy ears, the tat the 
the sweet soil was thirty-seven percent better t 
yield on the sour. . . . 

But wait: he planted corn from the sick moldy Soke 
~and the sweet soil boosted the yield from these si 
sixty-two percent. . . . +7 makes 

“Hmph” growled Hoffer. “The kind of soil pE A 
much more difference than the kind of seed I plans nt ad- 
Where now was his science? Where now his confide 
vice to the Hoosier farmers? See 1d have 

Hoffer should have quit his science now, should h? 
called it a day, should have forgotten his interest a wa! 
supposedly terrible Fusarium and Gibberella. But jvania 
not for nothing he was born of those central Pennsy f the 
folks who keep on drinking beer when the weight 7 em: 

‘laws and the high authorities of the land are against m 
His science was wrecked; his theory lay in ruins; the pest: 
didn’t fit his ideas. But that was when he worked 
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ad he Proceeded to send moldy and healthy sweet-corn 
fis ae experiment stations in Jowa, Illinois, Ohio. Check: 
facts, right for Indiana, were right all over. The Iowa, 
Mois, Ohio experts planted his sick and healthy seed side 
a Side, in rich soil and poor soil. Sure enough: the results 
t re the same. Everywhere the mold-free, healthy seed gave 
=, highest yield of corn—but the good soil made much 
Ore difference in yield than did the business of whether 


Or no the seed was moldy. ..- - 


Iv. 


Ww . ENa 7 $ 
YHAT poison is it that a maize plant sucks out of certain 


acs that makes it fall before the gnawings of molds? Or 
of Corn plants stay strong, resistant to sickness, because 
a 00d food they get out of some land? Does the Gibberella 

t at them because the right food lacks in certain other 


soj c t 
oust There were impossible questions for you—questions 
Complicated for corn experts and soil doctors, a thou- 

ed than Hoffer. Then 


a emes more learned and experienc 

wae ance on a train the Pennsylvania German met 4 sweet- 
hi n canner, and this manufacturer sobbed to Hoffer about 
S tribulations, “We’re having all kinds of trouble with the 
ack in our canned corn,” complained that canner. “We 
peck our corn and it looks all right. Then the customers 
es and the housewives howl about it; our stuff comes 
ack, full of black specks. We've spent a lot of money, 
s iring expert chemists. . . - These fellows tell us the black 
Pecks are zron. . . . Say it comes out of bad tin cans. . . . 

Ut we buy the best cans! What’re we goin’ to do about it? 
his had nothing whatever to do with the sickness of 
corn, naturally. But Hoffer got his bread and butter from 
a job where he was supposed to help Hoosier farmers, and 
the sweet-corn farmers got their bread and butter from 
What they sold to sweet-corn canners. “So what,” asked 
offer, “could I do but promise that guy Td do my best 
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to try to find out where those black specks in the corn cans 
came from?” 

He was by way of being a detective—as every searcher 
worth his salt must be. He patted his shining dome of 3 
head, sucked at his pipe in which the fire had long ago 
died, mulled to himself: Or 

“Do these specks of iron come out of the cans? . « - He 
are they hidden in the sweet corn before it’s put into t 
cans?” 9 

Here stood a row of cans the corn-canner had sent bimi 
And here too were some ears of uncanned corn that ae 
from the same place. Hoffer relights his pipe for the ha e 
dozenth time: “Iron in the corn itself?” There is a Piy 
of bottles of the simple test for iron—any high-school a 
chemist knows it. On to the grains of corn go a few drops" 
the thiocyanate of potash. Then a few drops of strong a 
A deep red flush spreads over the kernels. No doubt of wa 
there’s iron. Slowly the red color fades from the grains— a 
it’s sure: the ears have iron, before they’re put in the Cae 
But then, anybody knows there’s always iron in malze 
but how much? Maybe here there’s too much. But how nee 
would be too much? So goes Hoffer’s woolgathering at 
thousand miles away from any thought of the root-rots t 
are knocking down the Hoosier corn yields. dof 

But might the sweet-corn stalks show the blood red re 
the iron test too? Had iron for some reason piled up 1” i 
kernels, maybe? The canner sent Hoffer stalks that his 
borne these iron-laden ears. Here he is, his pipe’s On p? 
bench, and he’s chewing at a match now—Hoffer is en a 
nally chewing at something. He cuts the stalks down leng ai 
wise with a stainless steel knife. He peers at their Jon; 
. . » Hello! What’s this? Sick joints, brown joints—® a 
actly like the joints he’d seen a thousand times in 10° 
rotted maize from all over Indiana. Again there’s a © Py 
of bottles. On to these brown joints drop a few drops ° 
the chemicals that’ll tell you yes or no for iron: and t 
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br 

ae Paes magically into a flame of red—into splashes 

plotches of blood red. . . - 
ae rep eee of some sniffing puppy, Hoffer 
old puzzl e ET of the corn-canner, goes back to his 
e's got iL of the brown-banded joints of the sick corn. Now 
that’s at ¢ goledd it. It’s iron, it can be nothing else but iron 
Us a poi e bottom of the mystery of these brown hands. 
Gib e TE with iron that makes maize the prey of the 
fool es of all those other root-rot molds! But what a 
Nesses of this is. Where in the whole science of the sick- 
example plants, or animals, or men—1s there one single 
em to i iron being bad for living things, of weakening 
to let in nefarious microbes? There’s no such thing. 


ron is good rae 5 5 Berke : 
good for living things. Since the beginning of time 
iron means strength. 


‘Oc 

a ee fed iron to anemic folks— t 
Others His never for a moment thought of the science of 
Cooked u ìs hunch was Bible truth for him; in his head he 
DEn an entirely improbable explanation that gave him 
about piata child will find pleasure at cooking up @ yam 
min E rates and bogey-men. ] 
it— fro Ttain fields corn plants suck up iron—too much of 
the icy the soil. The iron piles up 12 the lower parts of 

e€ sa nts of the stalks, causes that brown color, plugs UP 
` © Sap tubes that run through those joints—why, it was 


Ju à ity 
fi St as if you blocked off the blood-supply that carries life, 
. When 


e 

molds th go moldy, go rott 
et no at are everywhere in 
Hiuk WE, why shouldn’t the grains of 

a hy shouldn’t the yields g° down? 
Pulled: this only a child’s story? Into the fields went Hoffer, 
into hi Up pitiful, broken-stalked corn plants by the roots; 
1s laboratory he brought them, and cut off those stalks 
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near their bottoms. Then he dipped the lower ends of them 
in water that he’d colored with the dye called methylene 
blue, that strange dye which spreads so quickly throug 
any living thing. This is the dye Midwestern boys used 
feed each other pills of—and then guffaw at the frightene 
faces of their victims as they came out of the vine-covere? 
little houses with half-moons cut in their doors. . - - he 
teriously the methylene blue penetrates to every Corner 2 
the tissues of a living thing, coloring its tears, its eva 
excretion. And now Hoffer looked, and sure enough, a 
was right: above the brown-banded joints—those iro A 
loaded joints—the sap tubes of the cornstalks showed ® 
streaks of blue. Those joints were blocked—by iron. be 

The summer of 1919 found Hoffer sweating calmly ! 
tween rustling dusty rows of maize, under a hammer? 
sun, in a hundred Hoosier corn-fields. He was on the ae 
He was right. Wherever there were plants with fine rot 
heavy-kerneled, stiff-stalked—never a splotch or a do 
red did the iron tests show at the joints of these st@ 
Wherever the fields were sad with plants that were ve 
broken—there was that flaming, telltale red. So Hoffer et 
out a truth about maize that the wisest physicians have bhi 
to find about men. For who can tell the secret of the pre 


A ‘Jdt? 
chemical stuff that may lurk in the body of one chil tha 
make it fall before the microbe of pneumonia, while ti 


child’s brother or sister remains immune to the malign’ 
of the same germ? But the root-rot of corn plants? It 3 g 
iron at the joints that let the Gibberella start its aes) 
But how keep this iron out of the joints of sick © o 
And why was it that in some fields this iron crept UP ed 
the joints of the maize stalks—while in others it did? 
Hoffer had no idea—and how to find out? And was it ee 
alone that was dangerous? Here were a couple of fellows 
Rhode Island who were making out that aluminum—Ch© $ 
ical cousin of iron—was bad for plants too. And SY! 4 
enough, from fields near LaFayette, Hoffer brought ! 
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St 
ithe ras Awari plants, with leaves that looked as 
tleground ‘i ying between the veins of them. From Bat- 
egt ak offer brought such leaves to the gray-haired, 
the ash eae chemist, Carr, who was helping him—and 
Was more i ose plants held five percent of aluminum: that 
pla: than twice as much as the ash of big healthy corn 

nts close by... . 

cee, Èr searcher gets lost in fogs, 
all in sae nothing seems clear or conn 
trou l TAG men born of women are © ? l 
OW to ow to keep aluminum from piling up in maize? 
so, like t pune it from iron? Never a notion had Hoffer, 
Ussed e indomitable Francis, he worked with his hands, 
sure of sire heumen that proved what he already felt 
Soil—wh, ere he is, planting a field of corn on rich, virgin 
Shoot u ere it'll show never a sign of sickness. The plants 
none rae and straight. Here’s Hoffer, on his knees 
another t re tows of them, and into the bottom of one after 
rst joi 9 those good, living cornstalks, just above their 
ee this strange man bores little holes with a sharp 
tight See Into each of these holes he pokes—its a nice 
Tee Sas little glass tube, swelled out into a bulb at its 
own cor, and each one of these tubes he ties carefully to its 
Maize orn-plant. He crouches, intent, 1n the shade of these 
num trees, pouring solutions of the salts of iron, of alumi- 
maiz of a dozen other chemicals into those bulbs—so his 
p a trees may gradually drink them. . - - From one 
bald to another he crawls, sweat standing in beads on his 
` d head, his pipe dangling from the corner of his mouth— 


N 1 
ìl each plant is drinking its particular poison. 
George Hoffer walks be- 


tween? As the days go by, O. ffer walks | 
is those rows, muttering, StooP!ns> examining, lighting 
eternal pipe only to let it go out after a puff or two. 
de yes—he’s right, but especially those Rhode Island fel- 
s, Hartwell and Pember, are tight. - -+ Less than one 


t 
Tee-thousandth of an ounce of aluminum fires the leaves of 
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these strong plants—just as they’d discolor in bad acid oe 
kills the leaves between the veins, massacres the ple 
themselves. . . . But he’s right about his iron too: s™ rf, 
bits of it, sucked in from those little glass tubes, turn e 
corn joints brown, wreck the joints exactly as thera 
wrecked before the molds of the root-rot start their dev! 
work at them. . . . -pretty 
But what’s he going to do about it? How does this pi k 
experiment help Hoosier farmers, worried with low Ti A 
and then lower yields still? The Government; the st@ J 
Indiana, had been paying him to knock out root-rot he’d 
ease, to boost the corn yield, and at the very beginning 
Promised them a lot—but here he was in a muddle. ught 
Yes, it had helped some that he and Holbert had ta the 
farmers to use only the seed that showed healthy Bc is 
germinators. “But what’s the good,” and Hoffer too Cie 
everlasting pipe out of his mouth and waved it, “of Pra 
mold-free corn into the ground, when that ground ? om 
is swarming with molds?” As well bring children a d 
pletely free from tubercle microbes into the world a 
expect them to go through their lives never swallowing the 
of those nasty germs or never inhaling one. . . - NO, 
molds didn’t matter, the ground could be full of hen ie 
long as there wasn’t this confounded poisoning with a 
num, and iron. But how get rid of it? «the 
And through these years, in that Hoosier State, ees 
muck lands of southern Michigan, on the brown lan ucký 
Ohio, and southern Illinois, and down through Kent cer 
and into Tennessee and toward the Gulf of Mexicon on 
tain fields in all these places the invisible particles 0 om 
and aluminum, silently, mysteriously, seeped up into PT 
ising maize trees through their hairy roots. And the © 
yields went down. . . . A ing: 
Hoffer kept fumbling, stewing, chewing matches, try! 
He had the slender, nervous John Trost to help him, Wis 
had china-blue eyes, read immensely in science, trying 
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to ruin those eyes, and took his work altogether too 
of see Hoffer might stew, yes, but he stewed in a kind 
is b hand way, his excitement was leisurely and under 
that ps the best thing that you might say for him was 
i € never overworked himself but always kept on work- 
me Trost turned up facts out of books, and here were those 
ie Rhode Island sharks, Hartwell and Pember, once more: 
sae hit on a way to keep different sorts of plants from 
ph ing up too much aluminum—by adding lime and phos- 
aes to the solutions in which they grew their tiny seed- 
al 8s. When a solution was acid—the seedlings sucked up 

uminum. When these Rhode Islanders limed it and phos- 


y ated it—the aluminum stayed out. 
is Cte might be a way to keep our corn from dwarfing, 
a ying between the veins of its leaves, from leaf-firing, 
moi] Suessed Hoffer, and that winter the two of them 

ed in their dank greenhouse at LaFayette. 

eign went out and searched up and dug pailfuls of poor 
Hes ankrupting, mortgage-foreclosing kinds of soil, from 
on and Daviess counties to the south, from Bartholomew, 
Pas Shelby counties southeast of Tippecanoe. « « - 
© pots they packed these hard-time soils; tucked in good 
eee seeds of maize; treated some of the pele with ima 
S with phosphates and into other pots they put a little 
a the chloride Of alas Trost nursed and tended the 
€dlings that struggled up to peep over the edges of those 
Pots in the steamy greenhouse, at the end of ten weeks he 
muvested every last one of these young maize plants, 
“ighed the dry weight of each plant from every pot... 
gether Trost and Hoffer got out their lenses to look for 


© Toot-rotting molds. 
_; Sun, yes. There was no doubt the phosphate was fine 
cat the phosphate pots the young plants stood up green 
cho turdy. Rot was at the roots of the seedlings in the 
the K-pots—that held poor soil without phosphates. And 
€ aluminum soil? The seedlings hardly poked their shoots 
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nut of the ground before they blighted, died, shot to P. ite 
under the ground by the mold, Fusarium, that tangle 
deadly tentacles ’round the root hairs. to 
Every man around Hoffer’s workshop now bea a 
throw his hat up in the air for phosphates. Trost ma age 
bold experiment, soaking the seed of corn in the cae 
mold, Gibberella saubinetii—but so long as phosphate aize 
there in plenty in the soil, the roots of the young ™ 
plants laughed at those molds. e 
The dark-haired able Garrard—who makes fine a o 
ments in an offhand way without seeming to have sp! Pi 
enthusiasm for them—comes to Hoffer, shows how oral it 
more phosphate makes corn grow better and Dect etm 
grows so fast at last it gets hungry for nitrogen - 
Well—if phosphates guard AeA aluminum, e, 
shouldn’t they keep the still more dangerous om Hoffer 
maize? Aren’t iron and aluminum chemical cousins * eter” 
jumped at this hunch, never stopping to think of the eri- 
nal complicatedness of Nature, forgetting that one erap 
ment is worth a thousand reasons, analogies. Now tO ew: 
out the farmers, to make the Hoosier men’s old land lizen, 
He set out to show them new facts about the old fer ma all 
phosphate—how it would make maize tough aga P Fay- 
kinds of root-rots. With Trost he went south from Ta of 
ette to Linden in Montgomery County, to a poor 50 ears: 
farm, famous for its bad yields, down corn, cha 7 ia 
In that soil, while the redbirds whistled their love-calls te 
the orioles built their nests, Hoffer and Tr ost P lan u 
healthy seed of maize. On to one plat of that soil they Pee 
lime; next it they strewed phosphate; other plats they o 
as checks. Then one hot day of high summer, they seb 
invitations, calling folks to see the miracle of the de 
of the root-rot, and the new high yield of that field. 
It was a flop. X by 
Farmers came, hard-boiled, ready to be convinced not n. 
scientific explanations—but by the looks of Hoffer’s co” 
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ae erts were there too—fellows who considered Hoffer a 
PL upstart; even one of the dignitaries of the Bureau of 
ant Industry from Washington was on the ground—with 
n eye cocked maybe to give Hoffer a mark in the black 
ook. And Hoffer stood around among them all, wishing 
N ground would open and swallow him up, blushing at the 
PaE cilions smiles of the corn sharks, wondering what 
ce d have happened to this corn that started out so lustily 
d © months before. . . . Here were ears, hanging down 
pew ately on broken shanks; here was a horrid, a shameful 
fet Tight in the middle of a well-phosphated plat, where 
a € farmers chuckled over nothing but broken-down stalks, 
ad chaffy ears hardly fit to feed to a scrub hog. One of the 
Res bent over, pulled up a big corn plant that stood 
t Pported by nice big brace roots—all right, but where were 
€ rest of its roots—the ones that would feed the ears from 
€ soil? No roots to speak of—all rot. . - - 
Avera were sick that day, you bet,” muttered Hoffer. 
on he smiled at the salty memory of it. “That day cer- 
ainly knocked our phosphate theory in the head. .- - 
ne nny, too, that was—because in some fields phosphate 
foe out the stunting, the root-rot, okay. -> - Gosh, 
de n’t know what that bird from Washington was going to 
to me!” And Hoffer laughed. 
at pay he pulled from the ae the p 
stalst OHS ea terrible telltale bright 


v. 
You've all seen d tell of certain fighters who are 
est dangerous jüst hee they’ve staggered to their feet 
eae eyes glazed after taking 4 count of nine: such a one 
as this Dutchman, Hoffer. ? 
hy hadn’t phosphating the soil kept the iron out of 
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those corn plants? Hoffer’s boys, Trost, the dark-haired 
Garrard, Weaver, the exact analytical chemist—all of ove 
pawed and fumbled for explanations. Hoffer waited, are 
at his pipe, chewed up endless matches, while his an 
cleared from the disaster at Linden, he watched for cey 
opening, but never foamed at the mouth with imp Pei 
never cursed his luck, never took his troubles to be xcit- 
him. There is something undramatic, profoundly une tit, 
able about Hoffer. “Of course I didn’t work nights abou ent 
go back to the laboratory in the evenings over this tr ae the 
said Hoffer. “That time I devote to my family—that 
only time I have with my wife and my boys.” h any 
Drive through the rich Lebanon Valley or Hai ens 
of that Pennsylvania Dutch country and you'll see ¢° ays 
of Hoffers—placid, eating three very square meals ‘bition 
shutting up their businesses at six. A regiment of prohi ioni 
agents wouldn’t worry them. And so Hoffer plugg pig the 
—and then one day, with no warning, like a thief í we 
night, came a little offhand fact, in the shape of a lett was 
from Terra Ceia, North Carolina, Where the dee ae 
Terra Ceia? The letter was from Mr. R. W. Howell, Mr. 
manager of the Nissen Farms—what were they“ evel 
Howell had never heard of Hoffer; Hoffer had hale 
dreamed of this obscure Howell; Howell had sent "Cereal 
of woe to his Congressman, who’d sent it on to the, tons 
Office of the Bureau of Plant Industry at Wash he t 
who’d sent it on to Hoffer—who was supposed to, eel 
last word in America on corn root-rots. Though priva t~ 
at this moment, Hoffer was convinced he was not so PO 
as the street boys say. ican 
Mr. Howell was nobody in the Who’s Who or Ameri 
Men of Science, but he was a straightforward and sens! of 
farmer with a degree from the North Carolina College y 
Agricultural and Mechanic Arts, and Mr. Howell by 
distinctly knew what he wanted—which was to know W 


254 


NEW SOIL FROM OLD 


po devil the corn of the Nissen Farm—seventy-five bushels 
no € acre a few years before—was now shot to pieces, was 
ROW grown at a loss, was now barren, was now rotted at 
Its roots, Why? By 
be lowell had cut the timber off this land at Terra Ceia, 
in ie it, planted the first corn by making holes with sticks 
land € porous, peaty soil—almost pure organic matter that 
whi was. He’d “stuck” his corn among the fallen trees 
ile there was still too much wood about to use the plow. 
ae the glow of the smoky, acrid fires of that well-rotted 
Folk the corn grew, gigantic and yielding astoundingly. 
dig; S came to buy this grand new land. Howell sweat pro- 
a eee getting off the.stumps, draining the water-soaked 
the Y a system of canals and lateral ditches, cutting down 
in maize trees after the corn had been husked and turn- 
8 them every fall into a great blaze like a prairie fire. 
eae was diligent; looked after every detail ; drained this 
sett] well—and then, alas! the strange dark soil began to 
tle. The very bottom seemed to drop out of this rich 


Ti 
Stound, one, two feet, down it sank. The wood was gone 
But instead 


BAG the ground was plowed, cultivated. EET 

when. hundred bushels to the acre yields that had Bion 

co “n the corn was put into holes made with a stick an 

sudden] up with your foot—the plants shot up, and then 

do niy broke off at their lower joints, bore ears that hyng 

t ti ominously limp, and strange bare spots appeared on 
€ fields where no corn came up at a nie ER eat 


orn couldn’t be raised at a profit. Ho n 
EDY Prospective fama it could Be if it couldn’t. Who'd now 
uy the land? y 
owell must certainly have been no ordinary student at 
ollege—he actually remembered many things he’d been 
t Ught in his class-rooms and had the knack of doping out 
ings he’d never been taught. He pulled up some of his dis- 
Susting corn plants, saw that their roots were rotted, 
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el 

squinted closer, and so he wrote to his Congressman, 1 oh 
served something on those rotted roots in the way 
Fusarium.” thing 

And he ended his letter: “Our yields are next to nO 
in many parts of our fields.” 

What to do? 22 rOle 

“Please send me a quart sample of your soil, dis- 
Hoffer to Howell of Terra Ceia, “and some of Ser 4 
eased cornstalks.” And then George Hoffer—who neve co 
claimed to be a shark on fertilizers—added certain eS 3 
mendations more or less at random, with no expen defi- 
Howell’s soil to back them: “In certain soils oe eal to 
ciency counts; in others, phosphate.” He advised Hov aie 
try the effects of these elements as fertilizers. After 
he had to recommend something! a con- 

The soil came to LaFayette, and thoroughly, like a men 
scientious Government servant, Hoffer tested it; his 5 no 
found that this black peat was acid, that there ve irom! 
soluble aluminum in it, that it had great amounts 0 
“Your soil lacks lime,” Hoffer wrote to the worrle 
embattled Howell. “I would suggest you set aside 
areas of your land, a tenth, a fortieth of an acre t at in- 
acre, and give those plats heavy doses of limestone, Plow 
creasing rates, of two—four—six tons to the acre. 
that into your soil.” h; be 

Not a word did Hoffer mention again about potas jut 
forgot about Howell, turned back to his calm worries oe 
iron and root rots and what in the world would keep 

of livi s of maize. A 

ad Howell? Howell remembered Hoffer had told Ee 
to try potash, and, anyway, Howell remembered eV ake 
thing, read everything. . . . By George! he had to gh to 
that land yield corn so his employers could get rid of 1 k 
new farmers. . . . Howell read every possible soil boo 
“All information I was able to gain from every point at 
the world dealing with muck and peat soils indicated tP 
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in : 
n practically every case potash was the one essential fer- 


Gl BoE element . . 2? wrote Howell. 

ut Hoffer had said lime, had advised lime particularly! 
s Mackay, a farmer com- 
ile the downy green © 
those Terra Ceia 


aha was of the line of Angu 
er. In the spring of 1922, wh 


mo: ; x i 
with’ a this Farmer Howell. Other lit 
to si all the different amounts of limeston 

X tons per acre. But to each of these plats h 


Phosphate, 

pee to another set of little oblongs of ground, exactly 

added e first two, with more and more limestone, Howell 
Tn potash, crude sulphate of potash. . +; 
ento all of them he sowed good seed of maize. 

Ment! am testing the relative value of different fertilizer ele- 

with i both individually and collectively, in connection 

divid Ime and no lime,” wrote Howell to Hoffer. Both in- 

ually and collectively—there he was at the very guts 


°F science... . 
P Carefully Howell plowed each of these dozens of little 
i of corn, the right number of times he cultivated them 
€ the efficient farmer that he was then he laid them 

eee waited. 
the y late July he had the answer to his needs, the cure of 
Maton of the tired Terra Ceia land. On the phosphate 
Sto S, and on the plats that had got phosphate and lime- 
Sig? and on the land that had got limestone alone—even 
X tons to the acre of it!—there Was sadness, there were 
roken-stalked, droop-shanked plants of maize with ears 
Bae down, chaffy, dejected. ’ ie 
Cor; t on every little plat where he’d put the potas, the 
N trees shot up straight and strong. It was wonderful. 
early as good these plants grew 9° if they were on the 
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best black Iowa loam. It was potash that turned the trick— 


oh, no doubt of it. That stuck out like a sore thumb. “It a 
increased our yield from two hundred to three hundre 
percent,” wrote Howell to Hoffer, in jubilation. “In 4% 
there were spots where nothing would grow . . . but 2m 
with potash, we’re going to get forty to fifty bushels to, 
acre. . . . And theres no root-rot. The roots are tht 
and well developed!” Me 
Quietly, naturally, the pieces of Hoffer’s mixed-up nt 
zle now fell together, solved by this fantastic acct hat 
Hoffer knew all about the poisonous work of iron, aa 
weakens maize at the joints and lets the molds get 1” 
deadly work. He’d thought nothing much at all of 
Howell was obsessed with potash; he thought 
whatever of iron. . . . Six hundred miles apart t $ 
men had been working, never having seen each other: - our 
“Please send me two corn plants from each of y et 
plats,” Hoffer wrote Howell—urgently. “Be careful Ben 
no dirt on them; tie them up if possible in heavy PaP om 
Dozens of corn plants come on their strange erran pe 
Terra Ceia to Tippecanoe. With Trost—who was te face 
with Weaver and the rest of them, the matter-0 pres! 
Hoffer unwraps Howell’s precisely labeled maize 
There is a tinkle of the little bottles of thiocyanat 
muriatic acid, for the old iron test. There is silences > y 
for the rasp of the stainless steel knives as Hofter $ ints: 
slit open the maize plants lengthwise, lay bare their jor f 
Hoffer’s teeth take a grip on his pipe, and the drop oint 
thiocyanate, followed by the drops of acid, fall on to J 
after joint of stalk after stalk. 
They’ve got it. ith 
On every last stalk that grew on Howell’s plats W d 
no limestone, with every amount of limestone, with oe 
phate and limestone—the joints of the corn flame the brig 
blood red. The telltale red surges over the brown joints 2° 
says: “Yes: iron is here.” 
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Fr 
Pac eo Se plats? Hoffer writes simply: “In plants 
iron in a o: the plats that received potash, the amount of 
sonous F e joints was slight.” And no root-rot, and no poi- 
Ho, tales mold. ...- 
OHA. l had found a way to h 
asab arolina land pay. Hoffer 
Y-product of Howell’s need. 


old his job, to make that 
had found a new truth— 


VI. 
ahead of the Indian, 


boost their corn yields 
utting fish in the corn- 


so 
ine tge Hoffer took a long step 
On the fee taught the Pilgrims to 
ills, Fish. New England soil—by P 
€nnessee, are good for maize, but where in Indiana, Ohio, 
or the Ea ener would the white men find the fish— 
and? So Ge of cornhills on their millions of acres of tired 
handsom eorge Hoffer took a step ahead of the grand 
white ee old German, Baron Liebig, who had given the 
shown che their substitutes for Squanto’s crude fish—who'd 
Phate. ithe how to renew their soil, with lime, with phos- 
] potash. But Liebig had never taught any farmer 


tO ti 
i tantly how to put which chemical on what land. 
low’s ae muck land need potash? Did the next fel- 
yellow clay need nitrogen? Did the neighbor's acid 


T 

& og need phosphate? 
experim could tell? In every state the agronomists of the 
ent stations had tried to te ars of care- 
tilizers fi ista ical mixture of fer- 
Aar i particular kind of soil at his own € 
«Phosphate boosts the 
» But how could this 


Maize y; 
Scient yield ten bushels to the acre- 

ook Jand—żhat 
ph d of his experiment plot— 
Ing j Osphate® There are mysterious differences lurk- 
ences. sa samples of yellow clay, °F of black loam—differ- 
ot dreamt of in the best soil scientist's philosophy- 
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From the looks of a soil, from the deepest chemical taking 
apart of a soil, there’s no telling what the maize sucks ne 
from that soil, either in food or poison. And so it came ab 
that every American state had its own particular science 
the chemical feeding of tired land—for tired lands 
keenest man couldn’t tell apart. It was a strange idiocy. a 
Now came Hoffer, with a simple trick to make the ooh 
plant talk, tell its needs, make new land from old, bos 
the yield of the American maize crop on nobody can tell ho 
many millions of acres of land no longer new. —_, Jicity 
Quietly he went at his enormous job, with the simp Ta 
of the anonymous ancestors of Squanto he tackled it; k 
the sweep of Mark Alfred Carleton himself, he imag! 1 
his work. Hoffer knew the dirt-farmers themselves Wee 
expert chemists; with horse sense he cooked up chem" 
tests that would make the living corn tell—in colors mg 
hunger to the plainest farmer. Down corn, rotted 10 
broken ear shanks and chaffy ears? A couple of drops e 
thiocyanate, of acid, out of each of two little bottles, Po" ut 
onto the joints of a just tasseled corn plant, fresh JG if 
lengthwise to bare its joints—does the red flame comei 
it does, then there’s iron plugging the joints—and the 
needs potash. f and 
Here’s a field with no root-rot, but the yield is lows “je 
the leaves of the maize are pale green, or yellow. A © ith 
of drops out of another little bottle, poured on to the P 7 
of the cut stalk, between the joints. Does a blue color ee í 
If no—then it’s nitrogen for which the maize plant hung ie 
But there’s a field where the maize is stunted, whem ee 
leaves are fired, where they have that strange yellow dy! i 
between-the-veins. And the soil? A little blue litmus PP. a 
shows it is acid. It’s phosphate that field needs—to Burt 
the maize from the poison of aluminum. . . . So H° 
made the maize plants talk to their masters, n° 
With an American sweep. with none of that strange ©? if 
servatism of his Dutch folks who’ll stick forever in thé 
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out 
for 
the 
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P 7 

ap ia valleys, Hoffer now sent men, in 1925 and 
of A with stainless steel knives and the little kits 
ack’ a T or the stalk tests, up and down America, and 
Bers 4 forth across it. Early ’til late they covered the 
in Octob, ds, from hot July ’til the frost caught the maize 
Sia er. Through the black prairies of Kansas, N ebraska, 
or no went Hoffer’s men: sure—the test showed it: little 
Wester. a in those corn joints—plenty of potash in these 
chic elds. But through southern Illinois, and Ohio, and 
Sissj gam, and heaven knows where else east of the Mis- 
3 D S ? Here were rotted roots, gnawed by the Fusarium, 
ESS th ta; Gibberella; and here were the red joints of this 
i an thirty-bushels-to-the-acre corn, crying for potash. 
offer mapped and plotted the hunger of American soil. 
were! th, at last he could really help the Hoosier men. Here 
of e Rauth brothers who farmed it on the heavy clay 
veto County, down by the great curve of the Ohio 
offer or years they’d been harvesting less corn, and less. 
Pate came, peering at their maize out of innocent-looking 
Standi eyes, wiping the sweat that glistened on that out- 
ae "fo round head of his. A slash of the stellite knife, 
t E S trom the bottles. “Yes, potash,” murmured Hoffer to 
t € despairing brothers Rauth, whose soil had done well 

Bive twenty bushels of corn to the acre. 

P went their yield, next year, to sixty. 

© men of Cass County, northeast of Tippecanoe, came 


t 
to Hoffer, and his stalk test showe 
is light clay land. Potash 


Tot q 
t the roots of their cornsta r 
1 


HOFFER 


proof: in the joints of the stalks of the maize of E 
and Carl Miller there was no red flame of the iron e 
But they used potash just the same. And their maize J? 
didn’t go up at all! ope 
To Europe spread George Hoffer’s fame, and to ae 
he went to show the foreign soil-scientists his little their 
that makes the corn plants give an accurate answer {° 
masters who ask them: “What are you hungry for“ jumps 
But Hoffer’s head is not turned by his fame. He s it go 
down in his chair, keeps lighting his pipe and lea aw- 
out, chews at his matches when his teeth get tired 0 Erpat 
ing at his pipe bit, and better than any one he kno soil 
he still doesn’t know about the mysterious needs of idles 0 
“Of course we haven’t solved the riddles, all the rid h ou 
starved corn, sick corn. . . . Weve only scratched There's 
face yet. These little stalk tests aren’t a cure-all. know 
soil erosion to take care of—and how much do wé pang” 
about drainage, and what exactly should we do about ¢ Rel 
ing the level of the water tables? . . . And then tor pt 
weeds—think of the thousands of fellows who just 
fight weeds!” who 
But Hoffer has taught the American dirt-farmer that 
now have to cross the frontier of hard times, a tt e theif 
will help thousands of them to boost their yields 0? 
fields that once were tired—to grow larger yields on Si eavy 
fields. Shull—the botanist—put his finger on the o une 
yielding blood lines, Hoffer has found a little trick t 


E. J. Zeck 
test. 


i i 2< at the 
cover the hidden hunger of maize—the hunger that’s 4 
bottom of its sickness. r 2 2 mical 
Hoffer keeps on with his experimenting, his EET í 


tinkering, and he’s reasonably happy. “There’s no mo 
all this for me,” says Hoffer. And deep down in hiks 
knows there’s millions for the potash and phosphate 1 nd 
in it, and in the end millions for the dirt men whose 2 
used to be old. Then he steps on the starter of his 19 
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Dod e A 
ep Pe touring car. “But I get a lot of fun out of it,” adds 

nd in hi 
drives ae poverty he’s not unique. Henry Wallace still 
hill, and I aient Winton, that I’ve helped to push up 
with six a ame whether George Harrison Shull—what 
and a hun x rents any car at all, and it’s these men, 
tricks that ed others as poor or poorer, who turn the basic 
the job of Taise the level of American life, who are doing 
giving a fair shake to the dirt men who guard 


us pom hunger. 
the 6 
ow are tones are not ina class by themselves, either. 
Who brin ey different from the miserably paid engineers 
drink, ore ae a hundred miles for New York City to 
Ocean than rs shipmasters who make it safer to cross the 
lesigners of mele across a crowded street? And will the 
ar Ka e new cra "11 tak 
be millionaires? ft that'll take us safe through the 
o 3 l} E 
for the E: maybe it’s not only in the cards, maybe it’s 
doctor, Sie ar this breed of men stay poor. I knew a 
Promise to ad the brains of a searcher, and showed great 
turn new tricks to fight death—on pay of five 


2ousa 
ind or so dollars a year. Then he up and married a 
d duke, 


Tich 
wit aped went to live in a house fit for a gran 
fountain KRA in its yard, and under the water of the 
s basin played lights colored red and blue and 
Idren. And 


ch of his three chi 
he nee 
the evenings he can 
ntain. 

ens. 


Sree 
A AL a nurse for ea 
e€ ke ack has all the money 
admire ae inen children—and in 
RUE lab, ay of lights under his fou 
oratory nothing more happ 
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I. 


than the hunger of the 


THER 
E IS A KIND OF HUNGER other 
lean belly hurting for 


a 
a for lack of food, of the 
lets aie ee to fill it. There is the hidden hunger that 
s starve to death while they are eating plenty- 


abcock of Wisconsin was first of all modern men to find 
en and beasts but only 


this 
Aue ee that doesn’t gnaw at m 
abcock ue down with strange ills, maybe kills them. 
thing ae certainly a most gay old man. The outstanding 
Plode at be him, aside from his roaring laugh that may €x- 
Way he hee dignified and embarrassing moments, is the 
e ie ii always kicked fame ın the face. 
fighter i ived his own life as a merry searcher, as 4 hunger 
G would tera took himself seriously. 
Of this ne be the first to deny that he was the first fighter 
orenen mysterious hunger, for this science, too, has had 
© tur. Ts as anonymous, as prehistoric, as the first men 
fighter: ned tricks to fill empty bellies. After all, the first 
S of the hidden hunger must have been shaggy slant- 


TO 
Wed fellows who foraged for every kind of food, who 
uld swallow with- 


a 
Out oe enough to eat everything they coute Swoi 
Some S ara Was that a work of their brains * Was that 
Ody t e science of theirs? Who knows? There was no- 
© set down the record of the why of their aimless and 


en 
PES foraging. 
cock, a this there is record: that Stephen 
or hi Ose science was always a Sort of private vaudeville 
i de self and his friends, first asked the question: Is there 
en hunger? He was lucky t° live in these days when, 


at i . "7° . 
With the so-called advance of civilization, men have 
he fields and woods into 


Some t ; 
© be finicky, have gone from t 
207 
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the cities, have eaten fewer and fewer kinds of food. So this 
new hunger has loomed, in a dozen shapes grotesque an 
deadly—in the pitiful bent bones of babies, in the myste- 
ous wasting away of children born healthy, and in com 
sumption maybe, and in the dreadful red death of pellagrt 
surely. Babcock—beginning with a slightly dirty andn ona 
all dignified joke—was the pioneer who set a new kina se 
hunger fighter sniffing off on the trails to conquer thé 
terrors. ink 
But to listen to this smiling, ancient man, you'd pete 
he’d had very little to do with the digging out of the mra 
terious things that lack in some foods—that are preston e 
despised foods to guard us from death. “Hart and nee be 
assistants deserve all the credit,” laughs old Doctor f 
cock as he talks of that fantastic experiment that begig it 
1907. He laughs a young man’s laugh, and from his ta t 
is plain he is just as interested in Babe Ruth, and ae n° 
lamented Christy Mathewson whom he adored. He !5 we 
damentally as excited about a new home-run record as abon 
being called the first man original enough to see that 4 oN 
might still be hungry though she was eating enough tO oe 
isfy three beasts of her own kind and weight. this 
Not a single word has Babcock ever published about 56 
basic discovery; all the glory of it went to the younss”” 
around him. Humor and work, jokes and experiment 
these were continually mixed up in Babcock’s life, an 
him the finding of a new fact was immensely more funt for 
the recording of it. “His work has always been play s 
him,” says Harry Steenbock, one of Babcock’s boys who 
later to trap the health of the sun’s rays. Babcock has D& © 
allowed himself to be serious, businesslike, or bothere is 
and to this day he refuses to have a telephone put 19 
house. The hidden hunger is only one of his many disc? o 
eries; his curiosity has no limits; he has put his finge! in 
nearly every pie of science. He has been famous. AD th 
astounding thing about this once more obscure old mat 18 
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that his curiosity doesn’t seem to grow old with his body- 
€s now eighty-four, but you may still see him walking 
to his laboratory, up the hill, at Madison—and here he’s 
still busy asking original, heretical questions: he’s turned 
mself into a physicist now, and is busy propounding 2 
new theory—unpublished of course—as to the nature of 


Matter! 
That highb ‘on is far enough off from his first 
ETM a desc rs bred cows of the 


mical feeding trials with the two pure- 
tation Herd at Madison, who starved, to the great and 
Yery proper disgust of W. L. Carlyle. But in this day of 
eee Babcock has stayed a primitive, and why 
uldn’t he experiment at anything“ 
In this furious day of efficient science Babcock has 
€pt the spirit of old Antony Leeuwenhoek. 


I. 
IT was lucky Babcock was born on a farm, because it very 
satly seeped tito him there that just because you're a chem, 
Ist, you shouldn’t try to explain everything chemical y- 
cfore he went up to Tufts College and Cornell University, 
€ fed stock with his father on their Oneida County An 
Upstate in New York, and his father had only the knowl 
€dge of common sense and experience. Not knowing af 

Maybe, Stephen Babcock went up tO the chemical halls ye 
1s dad’s small-word science tucked away at the back of his 
ead. Babcock had an incessantly active head on iin ve 
not satisfied with what they could teach him at ae 
Couldn’t even learn enough chemistry at Cornell, and finally 
Went to Germany athe great whales of chemistry yr 

ping new chemical facts instead of simply teaching © 

es. i 

These were ays of the eighteen-seventies, and 
they were ene Asda chemical science. Food, drink, 
clothes, war, life itself was going—according to the ee 
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ists’ faith and by the chemists’ art—to be turned topsy- 
turvy in test-tubes. Babcock sat in the classes of grea 
domed Teutons, who were going to figure out to the a 
ounce on a piece of paper the grub a man needed “bi 
twelve hours of work. There was the famous Baron Lie E 
who was positive he would soon brew a milk in his labor?” 
tory, an ideal artificial milk better for babies than the n4 b 
ural stuff that drips from mothers and cows. That han 3 
some scientist, adored by scholars from a dozen countrlé 2 
had ambitions to concoct artificial foods to make fans 
things of the past. Liebig would revolutionize agricultw 4 
not in the field—but in his laboratory! Babcock sat, ue 
his eye open, drinking in such hopes and dreams from rae 
who'd known Liebig personally. He saw brainy men dr y 
ging grains and green feeds, roots and every kind of ronem 
age off farms into their dens that were heavy with assor S 
chemical stinks. Babcock helped them stick those natun 
foodstuffs into their beakers, retorts, chemical ovens. his 
the fumes of strong gases fit to knock a mule-driver off i 
pins, happy in these outlandish workshops, Babcock hetP 
the German chemists to analyze, speculate, weigh, comput? 
prophesy— fol- 
His one eye wide open, this New York State boy fot 
lowed the reasonings of these chemical sharks as they Bn 
the knowledge of the feeding of beasts and men dow? a 
simple diagram. Exact! All foods are nothing but prot! 
fats, carbohydrates, salts—and water. Simple! An ly a 
the foundation of that they’d be building up present SE, 
complete ration for man and cow in their laboratories, m 55) 
ing a million pounds of beef from their new artificial 81 
making a million pounds of German infantrymen from ® 
artificial cows. . . . It was inspirational, no less. e 
Diligently Babcock picked up German, listened tO ler 
tures by big-bearded men with that curious bird-like 411 z 
ness that he still has, with his head cocked to one side: 
had the honor to shake hands with old Friedrich Woble* 
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Who fj n 
thought. See in a test-tube what savants had always before 
sized piece, only be made by God; Wöhler had synthe- 
iving labora P till his time the mysterious product of those 
cock’s heal orles, the kidneys of beasts and men. Bab- 
Bunsen, a eal religion was stoked up by his study with 
gician, cs Led Spiked old chemical potterer, a chemical ma- 
Aivent S thoughts soared from the gas stoves that he 
ed for housewives to the unattainable chemistry 


star. ae S 
the ose are back home, full of the very latest wrinkles 
the exact analysis of foods, pel that 
and salts mixture and balance of proteins, fats, starches, 
energy ine produce just the right amoun 
abies orm the tissues of pigs, 
» and to make them run. W 


as, fo 
T z i 
emists Ya yi ock to bring home to his nort 
> feeders, farmers. You see this tall young American 
and tables that'll 


arithmetic instead of by 


2 They're chemical ma- 
i ew 


00 7 
Plus KEAN her the energy she must 
at, all she needed to do wa 4 
musc] 5 er 

S oie ne sinews and the secret mar 
Tested iets of all these things t 
ve eee fed exactly this increased amount should she 

ag Fae ee to gallop three miles. 
there seem ans curiosity that was so much a part of him, 
about the rs nothing much more left for this boy to learn 
8lve milk ationing of cows to make them moo, have calves, 
, do all the deeds required of respectable cows for 
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the carrying out of their cow destinies, But wasn’t this t00 
simple? : e- 
While he’d been in Germany, cutting his scientific ph 
teeth in laboratories where a few arrogant men put o 
theories of their brains against the human erpen att 
nobody knows how many thousands of years—imps gs hem- 
played at the back of his head. Was it just a matter of F food 
ical formulas? Didn’t the source of food, the kind of 
matter? What had the barbarous men and women © F 
days ten thousand years before colleges were inventii 
what had these folks done to make themselves grow, aten 
their bodies energetic, healthy? Of course they’d just € ef 
everything they could swallow. Not knowing why on ete 
or even scrawling the science of it on cave walls, they ta 
enough to shin up trees and get eggs out of nests, tO t 
wild grasses and eat their seeds for cereals, to get ne e 
their arrows, to tame female meat on four legs in ound 
to get the milk from it, to claw dirty-handed in the 8" 
for roots and tubers. nad 
Babcock pondered: these aboriginal folk had late . 
to figure out formulas for making themselves grow “da 
They just went. And from what was known of E ines 
savage folks who haven’t gone beyond these abor oles 
their babies grew and weren’t bow-legged ; consump PAE 
unknown among them; their teeth were so strong Spuet 
would starve to death trying to make a living among ] ovel 
And the uncivilized people ate everything—from 4 
the place! «chicken 
Babcock wondered: unscientific people fed their chic ‘And 
cows, pigs, as many different foods as they could fin mals 
if these dumb beasts were fed too few things, the arelve’ 
had the sense to forage for varieties of food thems” ese 
But here were the chemists. They said it didn’t matter W unt 
a cow’s food came from, so long as she had the right am° fats 
of protein to take care of her wear and tear, and enough 
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Starch 
; » Sugar ` t 
tight? oo" to give her energy- It was simple. But was it 


II. 


WITH 
at all oe degree of Doctor of Philosophy, but not 
ork, took a l by it, Babcock came back to upstate New 
eneca that job at Geneva at the northern tip of Lake 
austere lon hate like a blue finger pointing south between 
Ment Seance ills. He was appointed chemist of the Experi- 
self-made n there, and his boss was Doctor Sturtevant, that 
into their scientist who immortalized himself by sticking 
Proper, if terribly changeable classes, all the dif- 


ere 
; he of Indian corn. 

Is no TEE conversation of Sturtevant and Babcock there 
Wise: en record, but roughly their talk went on this 


Do 
chemistry abeo will you please get ready to do the 
Stry of these food-digestion experiments that I’ve been 


annin 
8 for our dairy-cows here at the Station?” 
was what he’d just 


ut À 

Sot cee Was right up Babcock’s alley, 
any man „cold in (Germany, what he could do better than 
Cock, lon in America, no doubt! “I was elated,” said Bab- 
Gut Grakterwards with a laugh. Here was a chance to 
Sense wha chemical science—superior to mere common 
nd into aether a given ration was good for a cow or no. 
abcock’s very bare little laboratory came baskets 


Of c 
orn 

on the ear, crackling bundles of good corn stover, 

all the food Sturtevant 


Mess 
Wana mches of hay—in short, 
and asta out on his cows cluttered Babcock’s sanctum, 
and crucible glass vessels, porcelain pots, into his beakers 
abcock es went samples of these foods. _ 
amount of computed—or be he did—the exact 
aoea ne ration, b 
125. Len it and multiplying th 
apices eee amount of fat in i ) 
Tacting the ration with ether- With care he esti- 
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mated the crude fiber of all this feed. And its minerals B 
found by burning a weighed sample, and weighing the 
that was left after burning. And now— + cows 
The question was: How well would these precious 
of Director Sturtevant digest this ration? hired 
Into their mangers in their barn Babcock had m oW 
man put samples of this same stuff he’d just analyzed. take 
much of it would they use? How mùch of it would mo F 
into themselves for the building of their bone, mui a 
sinew? How well would they digest this ration 
chemistry he’d so exactly determined? anto Babi 
The hired man labored; grotesquely he carried in Hd 
cock’s laboratory what came out of these cows atten i 
eaten this food. Exactly, with a chemist’s glorious d these 
for unbeautiful angles of his labor, Babcock teste s he’ 
discharges by exactly the same tests and weighing roly 
applied to the good foods from which they’d come. s, an 
what was left, of these fats, proteins, starches, Suet ? 
minerals? How much of each of them had the eat ock— 
How efficient were these rations of Sturtevant’s? Ba “Hees 
who had lost one eye when a boy by the sting of 2 tubes: 
cocked his head to bring his good eye to bear on his whic 
Great were the smells and acrid were the fumes in 
he labored. . . . o rows 
Tn precise columns, on paper, Babcock set down tw as is 
of figures—the exact amounts of the chemical thin ine 
cows had taken in with their food, and the precisé a Jast 
of the same things that had come out of them. THA 7 
figures he subtracted from the first ones, and the answ°i of 
The answer was the amount the cows had digesté 
course! an 
The good Director Sturtevant stalked in every noted 
again, proud of these experiments that would undou 
tell them a lot about the best food for their prize cows: | ine 
he approved of Babcock as he watched that young man “dd 
dustrious back—bent over those figures. But meanwhile 
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thin, S 
enough i happening in Babcock’s head. He is industrious 
zens of ten enough, persistent enough surely—and 
Suddenly eer he has done these experiments over, when 
ead knots = lay, he straightens up from his desk, his fore- 
i a panto wrinkles, he gives a puzzled grunt— 
ad gone j S figures for the protein and what-not that 
of figures a his cows. He compares them with the rows 
ook at ae the stuff that they’ve discharged. What’s this? 
their excre S figures for the ash—for the mineral part of 
amount of ment. What the devil does this mean? The 
amount th mineral in their discharges ¿s much more than the 
e ju ey’ve taken in with their food! 
all these fe s up. “But this changes everything! What'll 
ca Cullations is amount to, if I leave out the ash from my 
tiwas one I neglect the minerals altogether?” 
had devi a heresy. What would the great Germans who 
‘neglec sed the digestion tests say 
ted the minerals”? It was a 
ts of paper, began his 


ox. B 
calcul ut Babcock got out fresh shee 


the eas went into those exce c vas € 
igest eae that came out of them! But impossible! Cows 

assimilate corn grain, corn stovet. ody, 

Cock did hi lot of it, use it. - + - Impossible! . - - 
Sible apo calculations over and over again. Not impos- 
Cows: ee correct. There was not a thing wrong with the 
3 their food was okay; but € was wrong with 
i k smiled; i 
What th ng about how much or 
€ cows digested. And he burst out into a roar of a 
> wrote famed chemist 
33 


Oui 
Vi ählenberg, “he laughs all over- 
an appearance of proper Tesp ct Babcock took these 
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two silly sets of figures to the office of his boss, Dr. Sturt 
vant, laid them down on that good man’s desk, and aske® 
with a straight face: i ou 
“Please tell me, Doctor, which one of those rations y 
would judge best for the cows here on the Station? tific 
Sturtevant, judicious as becomes a director, with scie? F 
authority, scanned them, put the 3.25 in this row, “i 
against the 3.24 in the row opposite. He tried to be JU i 
of whether 6.76 of this, for a cow, was better than 6.79 
that. “Well, Doctor Babcock, I must confess that one R 
these rations looks to be just about as good as the ot ose 
“All right, sir,” came back Babcock. “But one of t for 
sets of figures is for what our cows ate, and the other ÍS 
what they dropped!” 
And he had the nerve to chuckle, and then laugh. f his 
There sat the excellent Sturtevant, amid the ruins “his 
experiments of months, and he couldn’t believe it- ong? 
was tommyrot; Babcock must have weighed things From 
made mistakes in his tests, didn’t know how to cipher. f the 
Sturtevant there came an authoritative sputtering ° 
kind that issues from authorities when authorities arè 
but still are—authorities. But by now Babcock had stoP 
laughing. with 
Down on the desk in front of his boss he put papers ents 
tows of figures for exactly the same digestion exper” jst 
made not by himself but by the greatest German chen e4 
“See—just leave the ash out of their figures. Now which 
look at the two rows. Here’s food. There’s excreta- on H 
—according to the figures—will make the better rat! 
Sturtevant was stumped. «ce these 
Babcock now went around, not preaching against © out 
nonsensical digestion experiments, but getting laughs tO" 
of them. For years these tests had been dished out to UP to 
date farmers as the last word in the most efficient W2 es” 
put meat on cattle; the chemists never for a moment a; al 
tioned these digestion tests: weren’t the biggest chem 
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Buns in G 
in the a paar back of them? But now Babcock got up 
emists: “I meeting of the Association of Agricultural 
None of the SET make up a mixture of different things, 
You examin iis 1 have the slightest food value, but when 
actly the R em by your chemical tests, they'll have ex- 
sye CES eee pon nen as any first-class food—by the 

m 3 

e such a mixture!” challenged one of the leading 


chemi 3 
Tust bigwigs. 
for ARA PAYE soft coal—the same way We analyze 
fond the noted Harve fats, whatnot!” laughed Babcock. 
ood, had to ted Harvey Wiley, later the crusader for pure 
ut how admit Babcock had them stumped. 
Bood for c to tell just how and what parts of a ration Were 
Cock ee and what parts might harm them? Bab- 
at the notior —for who knows what irrational reason ?— 
Ng exact] n that animals, people, were mere engines need- 
for wear 2 ae and that for fuel and just so much protein 
Simple as T tear. He had a hunch rations weren’t at all so 
Maize aoe He knew a bundle of alfalfa or a green lea 
Pounds, unk st have, hidden in it, a hundred chemical com- 
and ¢ a nknown. Wise as the Bard was Stephen Babcock, 
gnawed at him, that there were more things in 


he 
aven 
a 
nd earth than were dreamt of—in even the exactest 
t for a moment pre- 


Chem; 
2eMist’s c 

dicting a philosophy. Babcock was no ¢ 

tha Pat there might be mysteriou in certain foods 
Jat, he si 

Side gasses knew that next to nothing was known out- 

mon sense farmer know t what was good, 

in the food of beasts and men. 


e 
any ast how to start, and wit 
; a ist would probably snor 
Plant. T m a single kind of plant, OT even a single part ofa 
ty feeding that one thing 
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a long time—try that on cows! Then just watch the con 
and you'd find out what that food lacked. But that ones 
ment was too original, too confoundedly A B C to get 2 a 
notice whatever. Try it on cows? Who'd give Babcoc 
cow? 


IV. 


SEVEN years later, in ’eighty-eight, Babcock went to a 
consin, and in less than five years his name was ae is 
every creamery and cheese factory in America, 1n Eu 
and in the Islands Down Under, and in nearly reai test 

7, Be 


farmer’s home. Famous he became for his little 


Henry. “What our state needs more than anything ost 
simple, practical test for the amount of fat in milk, i 
plained the Dean to Babcock. “The creamery busin® a zi 
over the country is going to pot. The butter factonle> at 
paying the farmers by the pound for milk. You BCG n the 
that means! The fellows who bring in thin milk, €Y® | 4s 
crooks who skin the cream off their milk, or water 1% 2 | to 
much as the farmer whose milk runs five pounds © 
the hundred.” 

‘“Well—” from Babcock. 15 10 

“Well—we should pay ’em for the fat, but, ear at 
simple test for it. The honest men are kicking» 2 
taking their milk to the creameries any more.” o ful 

As if he were some magician Babcock was expected te ale 
nish that test like bringing rabbits out of plug bat® only 
year, he actually did do it, but that’s another ton as 2 
if he hadn’t been an extremely stubborn man, as We sc 
gay one, he might never have got it. For the whole fusing 
of his discovering this famous fat test lay in his Tow, 
to be buffaloed by the outlandish milk of the Jersey ~ pd. 
Sylvia. He’d invented several tests that looked pretty 8 est 
Henry urged him to publish them. But none of these y ed 
would take ai/ of the fat out of the milk of this C" 
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cow Sylyj 

TAR 
found se ee let her go. Put out the best test you've 
Many Sylvias.” urged Dean Henry. “After all, there aren't 

0.” 
under ae Babcock. “No test ever leaves this place 
on.” And feck until it works for every last cow I try it 
More, and at was that. But he kept on dumping more and 
yet again more, of sulphuric acid into the milk of 


© annov: : 
acid anne Sylvia—auntil all of a sudden he got enough 
at milk to get out all the fat without doing any- 

de an amazing simple 


in 
test oa Ke atever to it. And that ma 
IS test th at in the milk of all cows; so he tumbled on to 
ein at beat all his other ones to smithereens—by 
“Py ubborn, 
eee e that it may benefit some who are striving to 
e redee stock and enable creameries to avoid the evils 
a E ae e E given to the public,” Wrore 
ast words the end of his paper—and he didn’t put those 
it-or-mis in italics. Benefit? This jovial man turned the 
Selling Ss guessing game, alas! often the skin game, © mil 
armin; Into the prosperous business © American dairy 
Said ; oP And ex-Governor Hoard, a God-fearing man, 
than th he Babcock Test has made more dairymen honest 
, And ni ible has ever made.” 
Signed g e State of Wisconsin gave Babcock a medal, de- 
nd struck by Spinx and Son of London, “recogni?” 
and his unselfish dedi- 
a 


ing th 

H S T . . . 

Cation 5 eat value of his inventions, : 
blic service: 


impr 
o 


these inventions to the pu 


e Wouldn’t a t 
ih Se ee ae for Wisconsin, Henry 
S ears pricked up for folks’ needs, Babcock never 
Particularly, full of merriment, of high, unprofes- 
A tseplay. In his shirtsleeves he toiled, up on the 
ys ie the Old South Hall in Madison, tinkering, 
e hoe in his own odd, different yaral eeu 

=ese-curi : cps 

curing methods are all mixe Pe an 


l him. And while at work fussing wit 
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were turning into cheeses, Babcock found that cheese 
itself, by a ferment, and not by microbes as Pasteur n ee 
big scientific bugs of Europe were claiming. But thi ight 
all fun, no matter how much money cheese factories mee 
make from it, and never for a moment was Babcock 
Pasteur, making ballyhoo of his benefactions. ritten 
His friend Henry, though really a botanist, had a ear“ 
a fine book on the science of stock feeding. He we elab“ 
nest man, whose beard, says one record, “was gentee ved it 
orate, and so tidy I should guess he curried and babe 
with considerable care, if not a little pride, for 1t 
common possession.” «once iB 
Babee wasn’t sure at all about the food scient ed 
Henry’s book, was always going back to that old Jo of the 
played on his first boss, Sturtevant—in that matter would 
figures for the food and the dung of cows. They book,” 
argue, with violence. “I don’t believe in your fine re WS 
Babcock would say, and he was always insisting thai reds 
only one way to find out the good or harm of those ; k « 
of chemical things hidden in oats and grass and mai? ite pad 
one food at a time, for a long time, on cows: ae beat 
no cows. So he kept working on cheeses. Babcoc xcellen 
wasn’t curried but Henry and Babcock were c ) 
friends. + erent m 
Henry, with the dignity that seems to be ihe co 
Deans, met delegations of worried farmers. He 1d fod 
scientious, not light-headed or sportive, and you Or why 
him any day up to his eyes in letters, trying to answ i pay 
this dairyman’s heifers weren’t thrifty on this mars the 
why those Nebraska farmers’ cows weren’t calving "S. cost 
year they were fed wheat meal and straw during ®” atic 
shortage, or why those shotes got stiff-legged, The) toa 
towards spring. Henry never missed trying to 4° iddl? 
though God knows here were conundrums. In the ™ pes 
of trying to dictate his answers—guesses! but honest ace’ 
—Henry stops, frowns, his stenographer has lost bet i 
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She smi 
tee smiles foolishly. It’s a gusty bellow of Babcock’s laugh- 
the he scading down from three floors above. Henry’d go to 
€ head of the stairs, and shout: “We can’t hear ourselves 


ink down here w 
a Pan were excellent friends. “If I could only get hold of 
sour cows,” Babcock kept saying. “Hold ’em down to one 
iisi, of food . . . what would happen - - feed ’em on 
one kind of plant. Practical feeders don’t know—they 


e . 
1 aee ng at the same time!” i 
ora ch is was no chemical science—and Babcock was hir 
SA But he kept arguing, twitting Henry on his 
SWerab] ing book, “Feeds and Feeding,” putting ape 
Tations € arguments that reduced Henry’s ideas of i a 
Tst ‘oles: worse: than nonsense Thenyewensveresioe ter his 
rr e on Sturtevant, Babcock got his cows: W 
experi ather, to be accurate, he got the loan of two ca © 
em ment with, but not to keep, mind you, ’til death ai 
TRN One day in the midst of one of those sirni es 
ist, w the handsomely bearded Dean and the ma c e 
Town- L. Carlyle listened in. It was that same vii wm 3 
€yes, pened andvof clean- cat face i withiNeo light g y 
now f. o was then Professor of Animal Husbandry, meo 
of iE as manager of the Alberta ranch of hn 3 
long als and no dude ranch willithae tame oa, 
e: 


as there’s Carlyle to manage 1t- 
Fou: ut you can’t tell which dart of your feed does what to 
eStock, Carlyle, can you?” grinned Babcock. 
With ust come down and see whether there 5 eee 
Rey Station Herd,’ was all Carlyle cou 
“Yes—h beasts are mixtures 
of .¥¢S—but the rations you feed your 2 
Sood thousand diferent hemical things- pron ae 
bad 7 but mightn’t they be better? Mightn t yoa be ceci iS 
things—masked, covered uP partly, Erea qd Doctor 
at would Doctor Babcock advise? How Waie chemist 
ck go about it to feed stock, Bab oy 


hing wrong 
jd offer m 
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2 
Babcock thirty years away from the smell of a barnyard 
“Just let me have a couple of your cows, and rl 
a little experiment,” begged Babcock. 
Carlyle, though Scotch, gave Babcock the two cow si 
should be honored and remembered for this generosity: Jan 
Right away the chemist told Carlyle and Henry s 
—so simple he could unfold it all in a couple of sen ne 
Limit each cow to just one natural food—feed one 0 Jong 
nothing but food coming from the oat plant, tog : corn. 
time, say for a year; and the other one nothing bura two 
- . - There might be a big difference in the way tho 
cows behaved on those restricted rations! 1, Deat 
Again dreadful argument in that Old South Hall. eed- 
Henry got out his own bible, which was “Feeds an a diet 
ing’—written by himself—to prove that such 
wouldn’t give the critters the proper balance of pr 
fats, starches, sugars, salts. xactlý 
Never worry, laughed Babcock. There would be € s 1e 
the balanced amounts of those chemical componi easy 
quired by the most authoritative science. It’s perfect a does 
to balance a ration for protein, for energy, even ! Carlyle 
come from one plant. And Babcock proved it tO 
and Henry. rfectlY 
Carlyle? That practical man thought this was 4 P feed! 
fool experiment—and can you imagine any practica en ha 
thinking differently? Time out of mind good stock any 
fed their beasts mixed rations. More fundamental st! e was 
beast will forage mixed rations for himself. Oh Jd 
trouble ahead for his precious cows, and Carlyle and 
keep an eye on them, even if they were Station COW® erty 
not his very own. Couldn’t be throwing state prop 
around that way. ck 
“But this Rae been tried before!” insisted Babe ys 
who was delighted with his extremely simple origi? nia! 
and his eye twinkled at Carlyle and Henry out of his 8 
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fac 
€ cocked 
: t r : 
1s colleagues, one side, and his good humor flowed over 
he fool > engulfed them, conquered them. 
experiment was on. 


Ve 


a and New Zealand 


WHILE . 
D the dairy-farmers of Australi 
fat test, sent the gay 


own 
4 Octor ae in thanks for his butter- 
2 alr Pepoation gen of contented cows, while the World’s 
Ock never. conc Paris sent him an Award of Merit, Bab- 
ee With Gaye ae about his merit—began to make 
ie rolled oa yle’s pure-bred cows. Cow No. 1 got oats to 
ats and salt ey straw for roughage; nothing at all but 
ow No E water. Her sister got nothing but comm. i 
Tee month promptly got thin, slumped down—and in 
ri ar-awa GEN up the ghost. 
ibs showed y look came into the eyes of Cow No. 2. Her 
IS Was and she threatened to follow her sister—but 
Cys eae 
regular Sere his one cow back, brought her back on the 
Ae monke ion ration to look alive once more—N0 more 
ng, for th, yshines with stock the college needs for breed- 
notes Ayes Kacang of cow-judging! 
ieran ne any forthe spotting of a hidden hunge, 
po Prise Anad out. All he could do was to mull over his 
Tom this swift, dreadful result of eating nothing but 
Nurse, to the oat plant. And then too he had doubts to 
used to ae over. After all, those cows: full grown, were 
fating o ixed diets, and they ha! in’t taken too kindly to 
Certain] JA alone, corn alone. - - * Their appetites ha 
for ¢ = allen off. . . . But surely they’d eaten enough 
they? D requirements of protein, energy- ¢ But ha 
Pounds thos it! The barn records of exactly how many 
M contr. ey’d eaten weren’t complete, weren't sure. And— 
ast to his gayety—there never was 4 searcher more 
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austerely exact than the Doctor. But could he swear pe 
beasts had eaten absolutely enough? Might they not JUS 
have plain starved? Babcock didn’t publish. 


VI. 


SIX years more, and then his real chance came. Cows oe 
to him now, times were changing and the world was beg! 
ning to believe in cow experiments—even experiments ws 
killed valuable cows, and now Babcock rejoiced in e 
galore, sixteen fine cows he got the chance to fuss tO in 
heart’s content with. Youngsters had come to Wiscons g 
who appreciated the exploring spirit in the eternal yon 
ster that the Doctor was. The brilliant young chemist, d ‘the 
Hart, trained under wise and jolly V. C. Vaughan an 
hawk-eyed F. G. Novy, at Michigan, came from Gene 
Madison. Babcock had hired Hart to work on milk, E o 
moment Hart heard of the Doctor’s old fool experiment 
holding cows down to just one kind of plant-food, this y° i 
man was all on fire to take a whirl at such a test. Then ae 
Hart there was Humphrey, the new Professor of An Jem 
Husbandry: these two youngsters seethed with m0 y 
ideas. . . . Babcock was no longer ahead of his time- they 

“Let’s try it out again,” urged the two of then hey 
had the fire of exploring youth in their voices. one to 
Were to try out the fool experiment right up to the hi e 
the death and damnation of every cow in the Station “1. 
if need be. They schemed, figured, planned, hounde that 
easy-going but enormously experienced Babcock. And zen 
man, at last, though up to his eyes in the testing of 4 Oa 
other fantastical chemical notions, listened, laughe@s s 
“All right, boys—go ahead and try it! pad 

Twenty-six years after his first joke, Babcock at last de 
the use of sixteen husky heifers. Five months old, 8% h 
shorthorn heifer calves Hart and Humphrey bought, ©, 
one full of the Pep such a calf should have, and they wer 
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” 
nt, 
ewa 
hat w re 
t’s w. Ti 
eee ee eat 
i eat. a 
Lord! they TE ae 
k. “We 
Smiled Babeoe 
these mo 


Kg say- 
folks y 
thel nos 
he? heir | ; 
‘st Pa ifers 
use te oe ola Kai ai 
of ben eee E. 
‘simply a Ead becau But De with a hort- 
ve tel co fed the Bt a 
sgh to f 
at we trie ugh erates a : 
B r —corn 2 
Were young 35 boys gix corn corar of what 
anything, bcock’s ing bu ee iero : 
2 = = nest ad i t stra e—to 
Nto e lot got ne ive = 
horn calves; An The ne al, an e 
sie ea gln wheat meal, and 
~wheat gluten, : 
ird entry 
age. The thir 
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health or toward death, who knew ?—began eating ont 
rolled oats, and Oat straw. > caid Bab- 
“And now, Hart, let’s take these last four,” sai lants 
cock, “and feed them a mixture of all three of these Bo the 
—one-third the amount of corn, of wheat, of oats, ga hese 
others get. They'll be the controls, the check lot. pete 
mixture-fed shorthorns would beat the rest hollow, The 
thriftiest, milk best, breed best, no doubt of It. “bet 
folk wisdom of ten thousand years was behind that entous 
So these sixteen calves began their strange, mom ad- 
lives in the basement of the University Dairy Bar nee as 
ison. Every day they were let frisk about in a pas side of 
bare of a spear of &rass or even a weed as the boys atches 
a schoolhouse playground. . . . There would be no willian 
no loopholes, in this experiment. The excellent t track 
Voss was put in charge of the feeding of them, kepi y 
to the pound of just how much each one would eat. ing 
Babcock’s exact calculations, each one was swala ‘at for 
Same amount of protein, and of sugar, starch an 1 
energy. Then the old Doctor faded from the picture, 
boys do the rest. ing that 
For six months nothing at all happened, excep A wrong? 
his first fool experiment with Carlyle’s cows looke ae 
for every one of the sixteen beasts ate lustily, and see pusiv 
stow as any calf should. There was just one ey, 
hess, that William Voss reported, and that He 54 
Humphrey puzzled their heads over: the four whea A 
calves wagged their heads about, as if they were annoy King 
something. In the yard and in the stalls they kept rolling 
out their tongues, they’d open their mouths and keep ok 
up their tongues and then unrolling them most queerly- 
But that was all... . f thet 
One year: it was now May 1, 1908. All sixteen 0 uch 
were still putting on pounds—in spite of the diets 0 oing 
deadly sameness. Why not call it a day? What use 8 
on? 
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6 ock 
old outlandishly pati not a physician, had the sense of the 
eo Before J ee natural historians, observers of 
F the Doctori ih of efficiency. “Keep at it, boys,” 
N the experi . Take it a lifetime of these creatures 
ah nd it’s to hoe like life itself!” 
yi no un ae Honoros Hart and Humphrey that they 
ndless faith į patience, in spite of their youth. They 
n the hunches of their chemical maestro. 


Ut wi 
for ould thi 
s 
A S Are get them anywhere? Wasn't Babcock, 
er e g up a wrong tree? The gentle-voiced Hart 
se at rows of fig- 


walrus- 
thee. Song aap Humphrey looked 
oe sixteen be ew pounds difference in what any of 
s did look s1 asts weighed. . . . True, the corn-fed 
eeker, fuller through the parre AN 
asn’t 


erent 
thej the w 3 
R parla A edie creatures a bit sluggish, and w. 
Show „OWN as nas ae unnatural? But what was that 
Patisoncr tS AEDA t of an experiment? Science must 
„But ; x e results in figures—clean-cut com- 
ti e x 
ae sf Ras at it, adored their “Doctor,” which is 
to hje 2COck. An d me epoken with the utmost reverence— 
and ears, behind a cock, now past sixty ? Oh, he was up 
expe Sn came ] oors in a little room from which now 
com riment on s aughter, in experiments — On water. Why 
but Pound as w uch an utterly well-known, simple, chemical 
in the € stran iq ter? No—but this was not common water— 
Wat € tissues Ea unthought-of water that all beasts make 
on C2, Was Bab their bodies to keep them alive: «Metabolic 
fa old ER cock’s name for it. And he fed clothes moths 
th tastic fact ae boas, nothing mores and he found the 
dris odies t that these millers have got to make water 1n 
fr nk; they $ keep them alive. They never had a chance to 
unin, the Bias on fur that was almost bone-dry; but 
th ae of com ensation of chemical compounds, from the 
bodies se ee eo came water: 
of these arid creatures Were made up of yaa 
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more than fifty percent—and nearly all of it came froni 
inside them! Dabbling with such unthought-of, ing 
questions, that was what the Doctor always was We 
Poking his finger into pies of the unknown—into vi d not 
he alone seemed to have the sense to see. And he di 
forget those dieting heifers. ady t0 
The sixteen of them had grown up now, were pra e 
do their cow-duty in life. “Breed them,” the old ike life 
told Hart and Humphrey. “Make your pad ; strain 
itself. Maybe, when you put your heifers under t «ate 
of forming young inside them—then anything tha 
be wrong in one of these rations will show up: came I” 
From May to August of 1908, as the heifers fecund 
heat, Humphrey married them, one and all, to the Life 
and amorous pure-bred Guernsey bull, Coralette's Sone 
new life, flowed from this able bull into each of ade lies 
heifers. That winter there exploded the surprise es 
just around the corner in so many fool experiments theif 
Behold the corn-fed heifers. They come tore sik 
first ordeal of motherhood, batting never an eye. wi i 


thet! 
days, within two days, even right on the dot of ifer 
teckoned-up time they bear their babies, four fine } all 


. o 
calves these new mothers drop—four children weigh H yig 
the way from sixty-seven to eighty-five pounds, 4 ont? 
orous. The calf of corn-fed mother, No. 556, gets Merong 
its sturdy legs in less than an hour, and sucks. “Lived: of 
and vigorous,” Humphrey and Hart mark down noth 
four of the children of the cow-mothers who've eaten 
ing but corn-meal, corn-stover, corn-gluten. lived on 

But where are the calves of the cows who have become 
nothing but wheat? Pregnant each one of them had h be 
by the noble Coralette’s Son. But, better than a mon ssl 
fore their time, things begin to go horribly and myste" in 
wrong with them. The wheat-fed mothers are strange thé 
a hurry to get their calving over and done with. Here ae - 
baby of wheat-fed cow No. 561—it’s a miserable little © 
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ture, come si 

manages {4 eee days before its time. This little heifer 

can’t bring he the, yes, but four days go by and still she 

is too fast, a io to stand on her wabbly legs. Her breath 
, and her blat? It’s no blat at all to speak of— 


etter call j 
it 
a moan. Humphrey and William Voss, tender 


as good 
stockm 
en are, feed her from a bottle, but when she’s 
and on the twelfth 


e even ix 
moming os she has convulsions 
nit ere’s aoth life Voss finds her dead. 
8a calf ciate one of those wheat-eating mothers, bear- 
ay ah Ga of forty, pounds, and it lives just two hours. 
Wheat-fed term is born the wretched child of the 
cow, and breathing feebly for half a day, 


rt, Passes on 
buy calf $ 
ull, AERE the fourth and last wheat-fed cow is 
ere ee forty pounds—born dead. 
Fa Omething and, old Stephen Babcock ‘and his boys, 284P° 
mae to face neer new in the science of living things: 
Baba God’s a ey are, with a new fact there was n° way 
bcock had felt! of ever foretelling—but 4 fact that 
‘ ak ad felt! & 
yu Put ae like life itself,” he ba 

them nn heifers under the strain © 


thirq 


a little 


ats 


«Maybe when 


d said. 1 
young 10- 


e f forming 


hat TES 
ike Va8 his hunch. 
ly sight looming 


i 
u € voya J 
P at yagers peering at some unearth] 


the 

oma they round the bend of 2 river n 
pg ere, y men, these two chemists and that stockman 

ce 

chemical” face with a new X they are: There’s an x) a 
the hei ope that’s lacking i” jpeat—wheat that 
ee ear S grow, become sexually mature, conce!ve, an 
ad thi offspring mysteriously Jacking the spark of life. 
iding i virtue that lacks in W eat is present in maizes, 
s; a ewhere in grain or tbe leaves OF gluten © 
Ing cows the unknow? wherewithal to bear living, 
t is this x* 


Aze 
y 
180rous yo 
ung. What is it? Wha 
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These were great days in Stephen Babcock’s life, e 
to have seen him you’d never have thought it. He han 
pleased, yes, and he was at his pranks a little more Fe 
usual, maybe, but he never touched this fundamental fii 
ment, this terribly important science his boys, Hart own 
Humphrey, were toying with. For himself, for his Fa 
instruction—and amusement—he kept on playing 10° 
millers, with bee-moths, with those beings that 5° a e 
tesquely existed on food with next to no water, thag i 
their own water for their own internal mysterious a se 
Faithfully he visited the college baseball games, is tting 
who were interested he took pleasure in reciting the i to 
averages of his big-league favorites, and he was prepa ix,” 
Prove to all doubters that Christy Mathewson, Big 
Was one of the greatest living Americans. of in 

This new x? This new thing on earth not dress : 
any chemist’s, any doctor’s philosophy? Said Ba 
“Hart and his able assistants deserve all the credit: oats 

The calves born of the mothers fed entirely wil ee 
were just so-so, three lived out of four, and thee cows 
were not too chipper. But the children of the contro. cords 
of those checks, of the ones that had been eatin vend 
wheat, and oats—rations any common-sense Man hese 
have said were the best of the four? Not so good wert riet) 
calves—only one lived out of four. So it couldn’t be v4 


Çoc 


o from 
itself that was needed. . . . Already the grand al of 
the maize-fed mothers had shown them that monot the 


diet wasn’t necessarily bad. But what was wrong Wit 
calves of the mixture-fed mothers? her. 
Hart and Humphrey went to their searcher-fathe? 
Doctor. ? efed 
“Well,” mulled Babcock, “maybe your mixture”, 
beasts don’t get enough of the something that’s g0° cor” 
in corn. After all, they’re only getting a third as much ing 
as the corn-fed mothers. . . . Or, if there is some vel 
that’s bad hiding in wheat—possibly they didn’t get 2°” 
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of th 
x € good i 
lsn? In 
a necessarily a p to make up for it. . - - Then again, it 
Pregnant Rc that makes the wheat diet bad for 
maybe wheat lacks something that corn 


aPpens 
CO) to h 
yad only eat e... | We don’t know.” And Babcock 
, shake his head, say no more than that. 
They 


Obod 
Were ; Ji knew > 
Te in new ere at this birth of a new science. 
ry and had to break their own trails... - 
life itself’—that was 


a - +t mak : 
aain Eicon experiment like 

Afte or, and so on y Rumpi had now learned from the 

came T e way of me its third year went this strange test. 

ist’s gj Mbitious to odern searchers, these young men ez 
mple fact of get to the very bottom of the old chem- 

Chemi of the hidden hunger, wanted to probe into 


e 
; Ga 
It, ical str 
: uct 
ure and the very atoms and molecules © 
st, E. V. Mc- 


C ey im 

Ollum; a orted a cunning young chemi 
st be an expert, because he had a doctor's 
is far east from 
the chemistry 
book offspring of lif d their new- 
but fo peSh from a f e. Then there was young Harry Steen- 
to wal of the diyi arm in northern m. Hart, gentle 
and “he home a ar curious enthusiasm 0 
art start TRS in those brave days W 
a ed strange fires under the blond thatch of that 
d in W! eat? 


Or p Stere 

ai nR E man. What was it that Jacked i 

their t lacked j at made wheat poisonous i d wh 
bloog time? Ha the bodies of those dea calves born before 
Calves . © Sake McCollum, Steenbock, took apart the 
Stem S, Studied i the most intimate tissues of those dead 
hice rum ose limp, wet, lifeless little creatures from 
2 son ss tho: P, and what did they nd? Perfect little 
Mething to calves seemed to be—ther® was lacking only 

& to make them go. 

was the spark of life? 


id lif 
e lack in wheat? But what 
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VII. 


BUT maybe this weird fact of the virtue in maize, a 
lack of it in wheat, was only a chance result? Maybe a 
thing else had killed those calves a-borning ? There was “et 
one way to see. And in 1909 Humphrey bred the four ot 
of corn, wheat, oats, and mixture-fed cows again. Novel 
a moment were their rations changed, and it was absolu 00 
sure they were all of them getting plenty to cat AA 
could figure that out from the book, “Feeds and Fee than 
More than enough protein each cow had, and mor al 
enough sugar and starch for energy. And salt? “They 
got salt ad lib,” wrote Hart. rtaid 

But now trouble and disaster began to overtake c° 


. es 
of the cow-mothers themselves—beginning with thee 
who for two years had had nothing but wheat. d been 


creatures, the first innocent sign of whose worries ha ing 
that rolling and unrolling of their tongues, and the va 
of their heads, now began to stump about on stiff legs i 
on their feet, they’d grunt trying to get down—once as all 
on the ground, they’d groan trying to get up, and it W° 
William Voss could do to prod them back up again. d died 
October, 1909, one of those wheat-fed cows up an 
of anthrax... , peast’ 
January, and Voss found another of the wheat tran” 
mysteriously dead in her stall one morning—halters hill 
gled? Maybe. But then again—she’d been going Gowan of 
terribly lately. The beasts had been eating plenty, ?° was 
them, but there was just something—lacking. Thr not 
excitement in the little old laboratory at Madison— Pu 
as much as there deserved to be, for, from Babcock 
this crew of men didn’t seem to know, to realize the they 
new gorge of the unknown they’d tumbled into. Here o at 
were, down under the researches of Pasteur, digg'2?,,. 
foundations below all of microbe hunting. Anthrax? the 
thrax was due to a germ, it was catching, Why hadnt 
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corn-fed 
rious x eee it? Might it be that food, some myste- 
prccinations arte make it needless to worry about 
clames Bdledeisinn the assaults of microbes? But who 
: that? The ck, or Hart, or Humphrey, for not thinking 
Urprises į y were forerunners—bewildered by too many 
n the n this new unknown. . - - 
Start of + ee of May 27, 1910, 
Sixteen ures experiment, eleven rem 
od started out so bravely. 


© acid 
@ 
nt. The second calves of the two wheat mothers 
smally, died. But 


Wer 
the Boma saw the light, blatted di 
ees calve mothers? Okay—never fear, and four fine vig- 
Sain, S the four of them brought into the worl 


three years from the 
ained of that herd 
It was no chance, 


e Cen 
. There 7 
ae ee erie was a time we talked with the Doctor,” 
San he mee with that glow in his voice that comes 
me out of ions his merry old master, “never a time he 
ue the room without leaving us some good idea, 


ne 5 
ti So now periment.” 
as art and Humphrey switched around the Ta- 
cow, put 


nn 
th One othing but wheat. i 
ti €Y fed o wheat-fed critters 
Ee mixture nothing but corn. And so 0n with the oat- an 
jborator Te-fed beasts, and William Voss came into the 
5 Yy from the barn to tell Hart: «We've got good 
OSs ha fine.” Excepting: 
a Noth} to admit, it was a little hard to get the com cows to 
x awe, E but wheat at first-—wh Id make it seem 
may be 6 : e 
er smart, without science. 
began ane was astounding: poor old wheat-fed No. 57° 
Toud say © On her corn stoven, m a moment 
ripo a me was ready for the slau } 
s hard] orn and her legs got easy; 42 in two 
Y showed at all. Three months—it wa 


ghter house. 
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d 
like a patent medicine testimonial, only it was te 
you'd say she wasn’t the same animal! And all the 2 3 
oat, wheat, mixture cows, changed to the corn ration, P orous 
up, got new pep, more fat,—and brought forth v!é 
calves. a 

There’s no doubt now. There’s an x, there’s a li they 
something in maize. But the thrifty corn-fed cow that nt 0 
switched to wheat? It was like that old exp eem Jn 
Babcock’s with the first pure-breds of W. L. Car Ja e 
three months she looked sad, got stiff. By SERERA in, # 
lay down and couldn’t get up. Dr. Hadley hurrie er 
veterinarian, and administered stimulants—whatevr der 
were—but the creature died on the fourth of OctoP©™s 
spite having eaten plenty—of wheat. + Jack of 

“What's this x? Is it a poison’in wheat? Is at aipa 
something good in wheat that’s present in corn?” the y 
men asked Babcock. 

But how could that old searcher answer them? pinning 
only cock his head to one side, and scratch his t know: 
grizzled hair, and chuckle, and tell them he didn be the 
tell them that was for them to find out. . . - Du told of 
last twenty years since this basic experiment that all vel 
the hidden hunger, literally hundreds of searchers 1, that 
the world had looked for this x, for the other s real 
presently began to be discovered all over. But E has 
nature, the chemical build, of not a single one of t 
been found to this day. ing #9 

Meanwhile, onslceed the Doctor, how about Due f nd 
automobile? Hed been reading of the adventure , 35 
triumphs of Barney Oldfield, he’d even gone pretty f thes? 
a passenger, himself. How about driving one ° 
things? They were getting mighty reliable. .. - 


fe-giving 


He could 
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VIII. 

having done his job 
art, the serious 
their life work 


So Babe 
of ieee passed to other questions 
teenbock the. a basic one. He had started H 
mapping samhini E. V. McCollum on 
the foods that lacked this X, the foods 


t at 
full cused the hi 
u e hidden hunger. Here they were, young men 
ds that satisfy the 


hiq 0f hope, diggi 
me lig O away to find foo 
4 cock’ experi nd rob it of its terror- ‘And the splash © 
bes tories all pin’ made rings of ripples that reached to 
ver the world, and in every country men 
food, the 


egan f 
la umbli 
ck of 1.08 for those mysterious unknowns in 
th full bellies s° 


whi 

dangerously: hun akes men and beasts wi 

En ate the qe While Hart and Humpbrey were 

Whig oman, Hee calves of those wheat-fed cows, an 

salts. rats to oA kins, discovered he simply couldn’t get 

Weien, Ut ane ow on a diet of pure proteins, fats, sugars, 

ght of these he added a wee bit of milk, uP went the 

ben Ere AS beasts with a bang: 

lege, em, ii diet whose lack made puppies’ bones soft, 

be Here a them staggering about, grotesquely bow- 

al] Sore, and ia another that turned the mouths of guinea- 

of hese dis oosened their teeth, gav° them scut 
coveries came about by the us of the same sort 


Ple experi 
Periment that the Doctor ha 
hree simp/© 


Now pod t Eo 
M began to waiting to see what was lacking: 
hil ` o be filled with the science e 
in ile th q 
self 17, Do laboratories buzzed and 
an aen Babcock, now seve! „four, bo , 
hey Who bl and has since driven it forty thousand miles, 
a onle one him for being a little proud of that, since 
one eye? 
ere’ ye% } 
RY “tha nothing I regret more,” said Prof. E. T 
an that the Doctor's name was not at the head © 
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our paper.” That paper was the famous Wisconsin Agricul 
tural Station Research Bulletin, No. 17—where the curio x 
adventures that revealed the hidden hunger now lie em 
balmed and buried. , e 
But the Doctor’s name on that paper? He wouldn t nana 
permitted it, cared not a snap of his fingers for it. All 
credit is due my able assistants,” he tells every one ad 
he chuckles, and is positive that having his name at the ae 
of immortal but forgotten bulletins is not what he has 
after in life. i bock 
So he remains an “unwritten book,” as Harry Steen i 
calls him, and most of his work, too, will be buried vH 
him. Though what a book might be written about the ae as 
flashes of insight that played through the clouds | 
his mirth and buffoonery—and what theories might is 
spun about why there’s only one Stephen Babcock 10 en” 
twentieth century, when Réaumur, old Antony ee 
hoek, Spallanzani, and so many searchers with the Doct 0» 
many-sidedness flourished two and three hundred yearn 
But of course he wasn’t exactly like them—for they 
after immortality, as reward for the truths they foun ders. 
A few years ago, a respectful reporter for The B fe 
Gazette had the honor to pay a call on the Doctor. , at 2 
never before had the opportunity of meeting so eo ae a 
man,” wrote that honest reporter, and confessed he sho pis 
bit at the knees. Respectful, the interviewer Opens aie 
mouth to begin asking questions about this disting¥!* je 
man’s science. Babcock gave him a handshake and a $ per 
that took the tremble out of this visitor’s knees. A? that 
hind the Doctor’s jovial face there struggled a question ody’ 
hed been wanting, all that morning, to ask—anyb 
Here, good luck, was a fellow from Chicago—he’d know y 
“Are you reading John L. Sullivan’s life, writte?, st 
himself, that’s running in papers all over the country J" 
now?” asked Babcock. 
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pepo the old searcher began, with a fire in nee pa 
ic ss him young at eighty-four, to regale his vie E a 
gra wn yarn of the deeds of John L., to ge 4 
a Tuiser this immortal John L. must have bee seen 
Aap is the finder of the hidden hunger. This man 
€T of the vitamines. 


CHa 
RID 
ER TEN. THE SUN-TRAPPER 


STEENBOCK 


ean I. 
ad Bete Pa A FARM in north Wisconsin, Harry Steenbock 
eng a Avent as a sort of laboratory powder monkey in that 

Experiment ture with the shorthorn cows, in that famous 

cr. In th cooked up by Babcock to spot the hidden hun- 

the Hidden age of innocence of the vitamine science, before 

into D, int pege had been split up into A, into B, into C, 

x scienti fi —and so on ad infinitum—Steenbock had cut 

abeock St eye teeth under the genial eye, of the merry 
. Steenbock was enormously sober, in both senses 


10} th 
and TEE was cut out for a professor, was the very type 
eosis of the plodding German searcher, seeme 
In 
‘8 Of wood and hauling of water in this new field of the 
Suardin who trapped the life- 
Befo S x of the sun’s rays. p ; 
imself h e turned this trick, Harry toiled for sixteen years, 
white rat ardly seeing the sun. He worked amid villages © 
Tats with. with beady pink eyes, among colonie: 
noses, b cauliflower ears 4 | on the en 
, between cages of sick rats with rheumy eyes; and 
all thes next to no, eyes at all. During 
hights TR he chased will-o°-the-w1sps, and 
absent-minded, foolishly hoping he might at last 
t 5 
he Vitamine A—and there was as much chance of that as 
H of mother love. 
e tested, measured, estimated the strengt 
& Gears inst the hidden hunger, until 
eles ave become sick of his ow? ; i 
ame entangled in scientific bickerings with other pro- 
+—about how much 


Mark, 
a arked . F 
for nothing more than thirty years of obscure hew- 
i 
en z 
hunger. Yet it was Steenbock 
wor. 
nd warts O. ds of their 
own- 
n-at-the-heel rats with n 
d went home 
eco, 5 
me famous for finding the exact chemical formula of 
there $ 
was to discover the chemistry 
of thi h of this A, 
is mysterious guard against I 
wn appalling accuracy- 
fessori 
sorial probers of the hidden hunge 
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Vitamine A there actually was in yellow sweet pote 
and how little there seemed to be in the white Layee Fe 
the inside of a cabbage. For fifteen years any practical at 
feeder, any doctor of humans, would have pointed his mE k 
to his forehead at these ultra-scientific doings of Steenbor 
—and would have agreed that the two or three hoe 
dollars a year he was getting from Wisconsin Uni as 
was certainly as much as Harry was worth. He seeme gu- 
far in the clouds as any medieval scholiast fatuously 4% 
ing about how many angels could be put on the point here 
pin. Then suddenly Steenbock came down to earth—W Jus- 
he probably always had been anyway—and, in a CWE ee 
two-makes-four sort of experiment, shoved a tray © 
millet under the garish light of an Alpine sun lamp. dow? 

By this trick he trapped the x that comes zipping 
from the sun. This experiment made his fame. 


II. 


h y as in 
WHILE there is no question that Harry Steenbock y chasê 


on the ground floor, had a head start in the vitamin 3e cow 
because he’d been an apprentice in the old Doctor z this 
experiment, he was very soon lost in the big parade tha 
experiment started. He began his searching, U 
among those hundreds of doctors, chemists, animal hus ne 
men, and every sort of biologist who surged at eae ts 
science, argued, fought with one another, even stole 
and ideas from each other in their madness to discov€ a 
kinds of this mysterious x in every sort of food. iddle 
Steenbock was then an anonymous prospector in the m ady 
of this gold rush to a scientific Klondike: these were al¢ de- 
the days when science was beginning to lose a certal? ri 
liberateness, a dignity that marked it in former less P 
gressive times. : als 

With Teutonic system, Steenbock started files of jours 
and scientific reprints of the battles of this vitamine 
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ed his high forehead, 


be 
nt hi 
1S sober eyes g 
over them, wrinkl 
hers were discovering 


ound 
iaka be all over the world searc 
Urope ane at that folks had known of for ages. From 
Rediscut e news that a little chemist, Casimir Funk, 
stum SE ered what the old Dutchman, Eijkman, ha 
trying to R a the very time when Doctor Babcock was 
t Orities on oe orrow, or wheedle cow victims from the au- 
is Eijkma ich to try out his hunch of the hidden hunger, 
n had sent pigeons to a nervous death that was 
hen he tried to get 


exactly ]j 
y like the human ill, beriberi, wW 
i illed free from 


€ serious s he J hidden hunger. Now 
Ug out Fi all Casimir F unk—I think he’s a Polish Jew 
nervous sick ijkman’s old fact, cured sick pigeons of their 
this life- ckness with nothing but the husks of rice. For 
name vigas stuff in the rice hus d the 
Ke tamine. 
navy aes before Eijkman’s time, some plain Japanese 
Simply RET had saved their men from the beriberi death 
ue y Porong more kinds of food into their rations. 
named Hi teenibock read news from Norway, from a fellow 
ing but olst, who found that if he fed guinea-pigs on noth- 
Teady aa their gums became sore and their teeth got 
u rop out with a trouble exactly like the old disease 
thing Ta scurvy. But good news—Holst found a some- 
Sore ee x, in turnips and dandelions, that would cure the 
Mine ae of these sad little pigs- Here was a new vita- 
Science. covered by science, made respectable and famous by 
eis long before some obscure British navy man had 
time ae rvy out of his sailors with lemon juice—and from 
sore oa % mind the north country men had cured their 
trees. uths with raw potatoes and tea made from spruce 
Vitamine chasers even beat Harry Steenbock in hi 


s very 
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own laboratory at Madison. There was E. V. McCollum 
whom Babcock and Hart had brought from Yale to analyz 
the urine, the blood, the tissues and bones of Babcock’s sick 
shorthorn cows. In the very same laboratory where ie 
bock was cutting his fingers, burning his hands, and fin a 
out how many things he himself thought he’d discover 


T 
HE SUN-TRAPPER 


had bee 
n fou 
in burned me py smu men long before, the 

refine ter fat. Wi y scientists—had unearthed a new * 
Suga ed to grow ithout this virtue, McCollum ; 
ke T, and TARN matter how much of the pur 

had 2 em. And Ps and his scientific la 
Meco the good bs came news of another fact other folks 
ae um’s old t uck to find ahead of Harry Steenbock 
their Sity = ps Mendel and Osborne at Yale 
Purest ite rats ha qi nearly broken their hearts because 
Browth of purified ae on dying though fed on the very 
A -x in cod li oods, discovered this same mysterious 
this ra share the ve With his old teachers McCollum 
mal. antastic yi ndings of this x—called Vitamine A— 
fa. 2Ourished Titles that could cure the sore eyes of their 
food oantal: aa ke, rats. And here was something still more 
4 iet with thi ong as they dosed their rats on the pure- 
uta of course aoe. oil, they didn’t die of pneumonia * 
abies Fren at age before the days of Jaboratory science, 
foa s With cod-li Norwegian fisher-folk had dosed their 
iver oil during the time of the gray winter 

ter vacation. 


Ss whe 
ni 
Father Sun was taking his win 
s nothing } 
ile old folk- 


arry Steenbock, who wa 
ft behind whi 
in those 


Scient; 
nt 
face oS Pl 
Cts plugger fi 
W ger for fac 
early ere rediscovered a pee 
hare exciting vitami al around 
e to amine days of 191 
Plage: in eo all this dar oe eee 
matic x that se early days he had the ch 
mild-mannered E. down from the sun- 
Ez thorn: cow E. B. Hart, the chemist whose toil with the 
hi Me true. me made Babcock’s hune of the hidden hunger 
S spectacl rt was a man whose of beaming through 
8entleness les would make any boy i i 
ne im. Hart Hart’s talk; there is be 
dno great it was who started Steen 
ambition. “Don’t tell muc 


nevolence 1m 
. e He 


bock ©: 
h about me- 
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ways wanted to stay in the background,” said Hart, and he 
meant it. But he was forever simply experimenting to 
ways of how best to feed the cows, goats, pigs, and chicken’ 
of Wisconsin to make them give more milk, put on better 
lard, lay more eggs for the already prosperous Wisconsi? 
farmers. Hart was obsessed with the notion that all beast 
must have plenty of lime in them, had the common sensè n 
see that lime was as basic for the build of a goat—® f 
baby—as good steel is for the frame of a sky-scrape!- 

The benevolent Hart and the earnest Steenbock acd 
a nanny-goat, and after the manner of all biologica - 
perimenters went at their work of treating this inns 
creature pretty rough. “What is it puts lime into 4 goa e 
bones, and what is it makes her hold the lime there, on 
she has it?” asked Hart of Steenbock. And from the mon 
of April until the goth of July, these two lime-pioneers ae 
this martyr goat in a tight cage that held her near 2z fed 
tionless as if shed been put in a strait-jacket. They a 
her a dry, miserable diet of bran, of rice, of wheat glo al 
of desiccated oat straw that made her want to spit oe 
They measured exactly how much lime she took 1n: ` em 
soberly collected and weighed all of her excretions, put © al 
in a variety of porcelain pots and heated them in chem 
peg calculated precisely how much lime went 
of her. 

For better than three months, on this ration that mus 
have made the wretched beast’s tongue stick to the 104 n° 
her mouth, the ordinarily merciful Hart and the coo ea: 
bock watched this she-goat go down hill, lose lime. SHE inj 
more and more lime, excreted much more than she tools 
she got stiff, she grew stupid, and wouldn’t look up ™ jl 
they called to her; she became wabbly and weak. (os 
soon be collapsing,” Hart said to Steenbock. And to ee 
bock this was interesting—for Steenbock any goat, cow? à 
Tat, was a machine with which to find acts: i 

ee to save her at last, they took their nanny out of Be 
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e of June grass. 
her out there in 
h of Father Sun, 


abomi 
A fame Cage 
be » put her o 

a fresh oa than two een 
her ere all ‘the the light and the warmt 
the polly. Then bie Stuf of the field she could stuff into 
NeW freedom, th when she was beginning to appreciate 
back o orded—back ey stuck this heroine—whose name is 
n to that old into her old narrow pen once more, 
diet that was not even tasty to the per- 


appeti 
ite of F 
a most undiscriminating, paper-eating 
Of course, out 


ere nat a: í 
able M the field nding thing had happened? 
© Prance ay ed picked up her strength, had become 
Would ENE answered to her name—any sensible 
have done pes that the sun and green feed 
cage, on th er good. But here she was back in her 
Wasa gobblin at fearful diet—and she gobbled it. She 
this much he i ie er eyes became brighter still, and she 
Near] Feature WRA . Hart came in, looked saucer-eyed at 
Snan? killed he se finr stay in that metabolism cage 24 
Ppy When h r. When he came in she looked up happy an! 
logit that bad e called her name. She deched up. And lime? 
and © lt in her ee gave her a lot of it, but now instead of 
Boar er bones: į ischarges, it seemed to stay jn her bloo 
Nar chemically fact she was a completely different nanny- 
ane Prison y. So for weeks she kept 0? thriving in ber 
S as A 
istounding to think that both Hart and Harry Steen- 
ere their goat 


Ock f 
ha. ailed 
s to guess what had happenec - 
of green 81459 a 
f grass on 


een A 

der the wood the fields, with plenty 
June Wisconsin suns and eating 

rked a magic change 


nı 
Whi 
. ch th 
l a 
Hoe Bape shone—and this had WO i 
e thoughts of searchers are as mixed up, as 
and there 1S nothing 
f science 


he] 
ter-sk 
el 
r AT E E be life itself, and. 
aining in the comeay of the history o 
j dream, with the most 


tha 
n the 
Striking mee searchers pass by in a 
1Scovered ts right under their noses fairly yelling t° e 
.... Here were Hart and Steenbock; ot on 
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PER = : ief 
the trail of the basic physiology of lime, wise in Han a 
that lime is fundamental to healthy life. Before ther k 
was an experiment that gave them the chance to Pm trong 
a new mysterious x—an x that gives aulia A 
teeth, keeps them from bow-legs, helps miraculous A they 
healing of the dreadful tuberculosis of bones. Carefu Y chet 
recorded, even published their experiment, with 2 how 
comment excepting the remark that it was myster lin 
this goat’s vacation had improved her lime meta her e% 
and they went off industriously wool-gathering at an goat 
periments, and the history of this deservedly notor! iments 
was lost for years in a limbo of half-forgotten exp 
Such is science. 


I. 
f , peer 
oF course E. B. Hart, and Steenbock too—since be eit 
brought up on a farm—knew that stockmen, wate PE wer 
cattle pick up strength in the spring, believed in PA in the 
of the sun to fight off the ills that come from 1 search” 
dark. But then, Hart and Steenbock were sclenuses e mor’ 
ers first and last, and the better searcher you are, yo are 
thorough your faith in science, the more convince of supe” 
that the beliefs of plain folks are mainly a tangle onsense 
stitions—holding a grain of truth in a bushel 0 i n the! 
- - - So who can blame them for not going on a . that 
strange and enormously significant experiment “pelief j 
nanny-goat? The very fact that a farmer had 4 trying t9 
the magic of the sun would steer them away from t z ere 
work with it. After all, so many other things beet there 
sunlight, had happened to that goat in the field. ick at 
were other homely facts that might have made them $ selve 
it. For without the help of farmers, chickens her pask 
look for the sunlight at the break-up of winter. 18 t pis” 
for the good of their bones in the spring sun withow now 
herds to lead them there. But then—how would a p!8 
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Bena iwase i 
ings Ta hen thence his bones? It is not—alas—from 
Start of animals i opelessly mixed up and mysterious ans 
> their ing jn nature that scientists usually get their 
inspiration: it’s from the man-made 1 ents 


oe 
SClence itself. 
and scant food for 


then 

the erman E the war to Germany, 
low Suffering and ren during the war and just after it, an 
lib €d this sta the need of the German babies that fol- 
of T ’s Shane ation which they suffered in the name of 
The © patrioti ORE me rights of small nations, and because 
the ones ER y of their own fathers and mothers. 
han ight, revi those children, and their tortured cries in 
cha, > Soat of ee the experiment with the Wisconsin 
ino Nee that th teenbock and Hart. Of course, there is every 
sl ss about TA German doctor, Huldschinsky, whose feel- 
an E nights AE of these children wouldn’t let him 

ji Harry St ad never heard of this experiment of Hart 
inge, among oe This uldschinsky was nowhere up 
Pe ced he wa e scientific hunters of the hidden hunger— 
Ta Tate time z psn unheard of. But it was 2 des- 

38 Hl E ka the moaning of these post-war children 

Wel]. . 

1S ri why didn’t Hu i cet to work and cure 
thay] ets? There was a ssi ae “Oh, yess J know 
will cure Somerin these kids’ bones, will stoP their pain, 

© lorege eir rickets,” admitted uldschinsky- He knew 

the fisher-people—too pl i 


tlant 
Youngsters. «But strength into th T 
ed this. ut who’s going to pay t01 e 
aS A Prorail hols going A dodo «Not the fathers 
themselves of these kids—the parents are near to starving, 
Keep open. Not our hospital—it hardly has the money to 
ut it’s said that sunlight is good for bones, too,” they 
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sh docto!, 
reason 8 


no longer a medical missionary. Palm tells about t 
no rickets in countries where the sun shines bright. 
don’t you get your babies out of that hospital to the 
shore, or up in the mountains?” d 
Oh, indeed—Huldschinsky didn’t have to be told. AD 
he himself knew the tale of a wizard, named Rollier, "a 
sat on the side of a magic mountain, at Leysin, Switzer 
high in Alps. It was well known that there this magic’ in 
took children, men, women, miserable wretches 14? ae 
consumption, with their bones rotten from the secret rid 
ings of the tubercle microbe. No medicine out of bottles he 
this Rollier use, nor any knives and plaster casts. ol- 
changed these doomed folks into clean-limbed copP ein 
ored savages, simply by putting them out in the sun: 1 yd. 
Oh, there was salt and bitterness in the voice of UY it 
schinsky: “How nice it would be if our babies had the Ca 
fare to go to the seashore sun—or away from the so" fact 
fog of Berlin to the sun of that magic mountain a 
of the power of the sun was a Job’s comfort, no more: and 
By reason of the need of these miserable young ones, A 
because of the despair in him that their need ha ca pis 
Huldschinsky took a shot in the dark. He went through ed, 
wards. He picked out four of the most fidgety, pain-rac al 
and feeble rickety babies. He took those four soft-bo e 
children—their hospital charts were marked: y x pelt 
tickets’—and he did nothing at all to them but bathe TP 
backs and sick pot-bellies in a violet bath of a sum” am 
light. The manufacturers might call their newfang ee sun“ 
hae meet but were its rays the same as those 0 n 
Bett AES a virtue of the sun’s rays theré* “pane 
mpn eee y had tried, excepting maybe a fanatic (7 yd 
a sen, now more than half forgotten. But ed 
a aiy set up his electric lamp, whose strange flame buran 
Ae mosphere of the vapor of mercury. Its light W° 


sea" 


ip 
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Outlandish vy; 

invie sh yi 

canes an that hid in it burning, searing: 

Tom this Eat were beyond the alas and these 

babi x rickety, eee glass made of quartz. 

with ih Huldschinsk tched, continually crying and puling 

fi y rayed the first day for just one minute, 
d bellies. Then 

all the time 


powerful 
poured 


Pitif 
li ul short li 
l ives. They began to work their arms, 
s and in the 
d with their wailing. 
ese babies had seeme! 


It 
aly. Theum 
y eye 
yes and runny noses th 
r a swift attack 0 


Ways ê 
In 
pneumonia? Reo of passing out unde 
months of the eerie light of the lamp: they 
howed lime piling 
been 


Te 
Up: Stron 
aoe DA And the X-ray pictures S$ 
in i to no RE where you’d have swo 
iti he light Sa at all. What was this secret 
now Highly Boba sun lamp? Huldschinsky 
y- to save hi able that he didn’t much care; he had a way 
hug oduct tas rickety babies—cheaply- It was only as 4 
‘of ting fo t this man started searchers the world over 
ligh T the stran A Conn 
mh t. gest x of the hidden hunger—te x 
at 
y Sea append to the lime in 4 baby’s blood when his 
ws of rela, Se to turn brown under the noiseless 
cH A joe invisible nothings that zipped out of the 
thos be so d sun? Under the caress of these Tays, 
a € bendy b angerous, why did the lime decide to 89, into 
ae, of Saket es to give them strers % Who knew? A 
€ year i919, ers set off to try tO dout. This happened in 


rn there ha 
lime-saving * 


didn’t knows 


gil 
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Iv. 


STEENBOCK, absolutely conscientious at reading every 1 
cent adventure of the hunters of the hidden hunger, nedim 
of the miracle of Huldschinsky’s cure of rickets as S00? id 
any, but it seemed to awake no memory in him of his SA 
adventure with the long-suffering nanny-goat who d se 3 
losing lime after her vacation in the pasture. In those k 
you'd say he was stubbornly going just the opposite ee 
seemed the very opposite of his good friend Hart, EN 
practical, who was always trying to make chickens lay mide 
eggs, goats give more milk. Steenbock, on the orach a 
was of the breed of men who must find out, get to Sa 
sniff out facts and truth—devil take the consequences ovy 
let somebody else fiddle the practical stuff, as F. G. 
used to grunt, with a sardonic chuckle. is high 

Steenbock’s hair thinned at the front and made his be 
forehead positively dome-like; his gray eyes pees 
sently from behind heavy black-rimmed specie a be- 
seemed to forget the hidden hungers of cows and ae they 
came ultra-expert on the hidden hungers of rats, who 
were starving, what of it? ! ing, "Y 

He had spent too many years weighing, measur at and 
ing to trap the unknown will-o’-the-wisp in butter anada 
cod liver oil that makes baby rats grow like so many 
thistles, saves them from blindness, prevents maa udden 
developing cauliflower ears, guards them from tha js t00 
pneumonia that knocks them off when their foo rasan 
pure. . . . He had even gone off on a fool chana E 
hunch that he might actually be able to diagram t)© | ds 
chemical formula of this vitamine whose lack 1”. , + pe 
stopped beasts from growing, in the hope that he Mle" od 
able to make in his laboratory this x whose presence sible 
had the power to guard his rats from ferocious sub-¥* sed 
beings. - . . With that hunch and in this hope PE g i 
untold gallons of alcohol, barrels of ether, and slavi” 
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their q 
ti an 
= Rie Gan, fumes he made stews; extractions, 
y low ae a distillations of alfalfa, sweet pO 
th ws what aia rutabagas, dasheens 40! 
at Vitamine reat and tubers, 
a ithe see be nothing more than 
RA that pig ne ge chemist in wo 
: Undred sa a: pe In this chase Steenbock went up 
alleys. And when he thought he had the 
t their highest, 


ole busi 
SO: usine x Å 
me nasty a while his hopes were a 
ical little scientist cam along and announce 
und in Jenty, 12 stuff that ha 


t 

at Vitec 

No pj itamine A mi 

igm migh 
if barkis vaca pris 

in ; a 
g up wrong trecs he worked with an 1 
he used U 


t 
at his mi 
t his 
mild manner belied, 22 
rat-mu! 


s of these unhapP 
h il] deforme 


Most 
Work Ret of all searchers 10 
© sure Hit nee that x—° ose presence 
chasing a the way the absent? weit killed his beast And in 
acts: An theories he discovered dozens of valuable 
€ dest it upon the way this grow i teiseit may 
Was bi toyed, by bubbling air hrough butter 
A oe Steenbock Jooked timid, you'd take 
Pires more bold, as be walked along the campus, than a 
y ee of Ancient Greek Art oF Creative Listening: ut 
ether Pee extractions “a the fumes 
such e collected the jtamine A ou of yello 
TA concentrated state he got it tha 
know: ties of it, enous save lives of 
all a how many rats from peril, an< 
nall e came to the verge of something pra tical. 4 
the ee abominably critical- g doing ovet 
ee ma oe of English, Germ 
idden hunger. Never jaughing aloud li 
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ter, Babcock, he took a precise and very faintly savag® joy 
in proving them wrong—by the austere method of sets a 
figures, and very sparse, dry comments in his scient! 
papers. 2 
He became a master of rat-husbandry, or a master a 
physician, if you will. Bending his tall body—that Be, 
from the rear has a studious attitude—over a baby Ren ok 
frolicked, seeming perfectly healthy in its cage, Steen a 
would spot an eyelash dropping off the lid of that Se 
ster. The next day there’d be a few more lashes gon? id 
maybe a touch of red to the rims of the rat’s eye- “He P a 
have one-tenth percent more cod liver oil in his rat? ea 
Steenbock would tell one of his assistants. So he becari It 
hair-splitter in the measuring of the hidden hunge!- 
seemed useless; but he came to know nearly as es rat 
the wants and symptoms of these beasts as the ol Couns 
mother in the swarming cages of Steenbock’s villages 
much as a mother who ate her own babies by instin¢ 
satisfy the gnaw of her hidden hunger. s 
Never realizing it, he started towards his day of el 
towards his outlandish trapping of the x of the aun 
by putting himself a most philosophical question: 
“Can the rays of the sun—or of the mercury VAP? go to 
lamp—do all of the things cod liver oil, or butter-fat i 
guard against the hidden hunger? Are a rat’s SOF pu 
cured by the sun’s rays? I know that cod liver oil ca ar 
lime in the bones of beasts or babies, just as it Can f the 
them from pneumonia. Well . . . is the x in the oil a ex- 
fish liver only some other form of sunlight? Or is! 
actly the same thing?” din: 
These questions weren’t original with Steenbock; 9°" gd 
deed, to have known his work back in those days» yet 
never have thought him a true son of his scientific fat a 
old Doctor Babcock, for so many of Steenbock’s une 
had turned out wrong. You’d say he was the ablest se47 at 
to be found for mere precision—but certainly 2° 
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re him had puzzled at 
strictly polite hurly- 
n between English 
ght cure the eye disease ? 
do with pigs and babies 


Virt 
mun light? Such was the 
In eee royal conducted on paper: +++ 
ison, Steenbock got ready his rat villages—in 


osed to be paid 
and goat-farmers. With a sort 0 
of the lady hunger 


-ned that the x 


More, 
Siete j 
—but those rats, thou h they grews just 
E yie d Steenbock. 


de 
AR ed bad cases of sore eyes,” muttere 
everybody knew that cod liver oil and putter-fat pre- 


e sore eyes. 

GR Harry’s old friend, E- vV. McCollum, D 

Stee E famous at the Johns Hopkins University» 

ae ock’s old trick. He bubbled air through good 
Ral liver oil while he boiled it. He fed it to rats—and they 

ve n’t get rickets: but they did get sore eyes: - °° It was 
Ty confusing. 

ar It was topsy-turvy- And to a sensible man the whole 

‘Hee might be considered a lot of nonsense. So 

hee a the sunlight kept babies f1 

oil h ones, fought off tuberculosis, and 50 

li elped rickets too—what the devil did it matter that cod 

aa oil prevented sore eye in white rats 
1 ether these mysterious vitamines 

places? And who'd ever d out whether the 


PN 
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the chemical formulas of all vitamines were utterly and fot 
all time unknown? And what could the rays of the sun ca ts 
ing from ninety million miles away have to do with wha 


in butter or in fish livers? A plain man would yawn an say’ 
Hooey!” 


V. 


nor Steenbock: though he was plain enough, to al on 
ward appearance ; but he was touched with the inward queer” 
ness of a real searcher; so now, jumping into this fool st 
tific battle royal, he took eight baby rats that were wey 
some days old. They had just been weaned from mothe 
who had been fed diets with exactly so much of each 0" on 
known vitamines in it. Steenbock put these four babi ibe 
a ration of just so much casein for protein, so muCc Be us 
dextrin from corn starch for energy, a mixture 0° hem 
salts, an exact little quantity of yeast that supplied © to 
with the x to guard them from inflamed nerves. He put 
this diet, what’s more, a definite amount of agar-agar jne 
bulk and roughage. There was not a speck of the vag 
A—so far as he could tell—in their ration. this 
For a week, on this scientific breakfast and suppe’ s it 
octette of little creatures gained a wee bit. That waz had 
should be, Steenbock told his helpers: the young one milk 


taken in some of the growth spark with their mothe! $ "od 
—stored it up. . . . But that was only for a We® h uP 
presently one after one they begin to fail, to huns 

into ruffe-haired small balls of rat, to look dilapidate yes 


only for the cleaner. The corners of their lovely PP” gyer 
begin to get dirty, and the brightness of their eyes films 
with a mysterious cloud. Steenbock straightens UP, ; jpe! 
thin body from his inspection of them, looks at his h fa 
Nelson. “Nelson—now’s the time.” There’s the click edly 
switch, and the faces of the two of them change ett 
to a sickly, purplish gray in the light of the rays stream” Pp 
down from the bell of the mercury-yapor quartZ Be 
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reci 7 à A 

qocpting ney the right time: and for ten minutes 4 day— 

Sas mikis E as Steenbock always meticulously sets 

asts their E te give four of those eight sick little 

ithout ight. 

as checks, Huan they leave the © er four, without light, 
pila a there can’t be mercy jn this remote strange 

_ Like m W : 

S spite of SE the light-bathed ones grow again. H 
1l or butte S diet that lacks the growth spark i 
is brothe T=: at, doubling his size in three weeks- 

times as h who in the same time as 

elson haan And on the charts © 
efully marks four heavy> upwa d mounting lines 
heir growth curves, 


—the 
queer laboratory shorthand of t 


like this: SSIS. 
ut is Ti 
en the Hehe a food? It's impossible. It’s true though. 
to the to orn-spectacled searcher thrust: hi n fa 
p of the cage © these ight-ba hed little rats 
“Look,” he tells Nelson, 
They're 


at 
Pe grown so nicely- 7 
Worse, h ut they've still got their sore eyo al 
 here’s one with his eyes © mpl ely shu rf 
i ths—they stopped Be 
3 ‘etle broth 


A è 
ing oer in spite of the light b 
ers an ae whole kit an caboodle of those eight little 
went t sisters, rayed OF ot, lost weight. Down pill they 
rat eae ot toward the predestined en 
other es, and gave up the ghost within a few 
—victims all of the hidden hunger- 
—A Steenbock- 


site Me experiment was clear 
it. I only that serious man’s exact searching could make 
t was plain as thé naseiani yous ace: light from the 

cod liver oil does to appease 


the lamp could do part of 
idden hunger. - t could make rats grow 
them from 


time. But it , 
. Ci 1 , à 
blindness, K ehi dn’t do all 
All right—but will cod liver oil that’s been poiled while 
i ijl that make rats grows just as 
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the light rays have done? With N elson he goes at 1t, vi 
all the pernickety precautions of the first experiment. f 
of them get the heated and air-bubbled cod liver oil, ye 
of the light bath, and in addition to the deadly, eke 
diet. Four others get nothing but that diet that’s sure Oa 
to them. It’s a perfect repetition: the first four gro go 
three weeks—then they all eight of them go down hill, 
blind, turn up dead, together. . h Leeu- 

Steenbock, tiresome in his exactness, a vente Ve 
wenhoek in his disdain for the published results © iit. 
other searcher in the world—no matter how eminen* 
found out for himself. Now— 


VI. 


: 7 ic, whos 
STEENBOCK, who believes so completely in logic, d 


faith—if he has one at all—is that there’s a rime ae 
Teason, an order behind the outward clotted cone his 
Nature, makes a mistake. And by this technical bul 4 could 
he finds a truth that no orderly reasoning in the ver «The 
have predicted. He is only trying to be extra careful. 
environment in which we put our experimental rats 
be exactly alike for all of them,” he tells Nelson. 
wrong for us to keep our light-rayed rats in one ca 
the checks in another. They should all be kept tog? 
under precisely the same conditions!” And so, he dis 
that these outlandish beasts can catch growth from 
other—as folks catch colds! chase! 

Steenbock had a prim and dignified disgust for any of the 
of the hidden hunger who would say: “There’s some of it 
growth-x in butter-fat,” or “There’s not very muc nd it 
in rutabaga.” Let him read such a loose statement 2 ask: 
was a kind of reflex for him to set up an experiment t° sual 
“Just how much?” And now he put four rats on the ¥ en- 
diet of purified foods—casein for protein, dextrin for cent 
ergy, and all the rest. To this ration he added one p€" 
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Was there enough x for 


of bu 
tter- 
er-fat—exactly weighed. 
e this was sickening- 


growth in thi 
ou kava mi one percent ? You'll agre 
ut th hae to ask: “What of it? 
enough op our rats ate this ration— 
Sained a li the x in that one percent of butter-fat. They 
ting no ittle, then started down hill as if they were get- 
Now S rowth-x at all in that one percent of butter. - - 
teenbock prove there isn’t quite enough of it,” murmure 
ill little r And into this same c38? with these four down- 
companions 2 who were no longer growing, he dropped two 
too, had ios same age, same weig d these youns 
including een trying to gain weig t SV 
eld pee the butter fat. Only—2 addition, 
amp. eee each day, under t! o 
“Now these two young fellows were growing. j ANR 
tating m our comparison will be most exact,” Sal hean 
Tayed an from north Wisconsin- “The surroundings © the 
rats and the four that are not rayed are exactly the 


22 


same.” 
ae then, by all that is wrong, and cock-ey 
y unexpected in the mixed-up world of a $ fe T 
ess 


four li ; 
3 FE little downhill un-rayed rats began growing: 

ane a week after their Jight-bathed companions ad been 

gai in their cage, the un- « started to pick UP flesh, 

in, grow. And Mariana Nelson, and the assistan 

i i th-curve 


ad 
to draw new strange X! Cee 
ittle visitors 


ad gone into t et 
brothers could ne iia as follows: ~ But now 
Raya A was the new happy record bscure 
istences: r 
But this s LLA This was unscientific. This was 
against all rules. Who'd ever heard of one beast catching 
growth from another? It was contrary tO all human ex- 
perience, it was beyond W ata crazy man might imagine. 
And Steenbock was certainly £47 from crazy —i® fact he was 
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“nk of the 
hardly crazy enough, you’d say, when you thin ae 
essentially insane notions that are at the bottom of s0 
jumps ahead in science. ’ refuse 

Again and again Steenbock tried that expenimen fan 
ing to believe it, rubbing his eyes at the figures of ee 
tastic growths of these rats who invariably cause pals 
simply by living in the same cage with light-bat i: and 
that were growing. He looked for loopholes in his es ber 
couldn’t find any; he kept doing them over until yo scien 
lieve his assistants would walk out on him and stagna t un” 
tific mutiny. But he couldn’t make this grotesque P n ca 
true. It was true; so long as he kept the rayed rats the 0 
by themselves, their un-rayed pals went downhill ond : in 
percent butter-fat diet. The moment all of them ak ight 
the cage together, up went the whole bunch together” ones 
rayed or not! . . . And you understand—the zay while 
were in a different room, far away from their brothers, 
they got their bath of the eerie light... s: f science 

In the midst of this Alice In Wonderland sort © a asidi 
that was happening to a man whose thoughts v Eng 
and precise as Euclid, came stranger news still, f arke ed 
land. The unbelievable tidings came from tieni woma 
rat rooms of the English lady scientist, Hume. T 7 rat-jat 
published abroad that if you simply held an nee o 
up—rat homes are glass battery jars—and let t ita baby 
the sun lamp shine into this jar, and if you then P s ation 
rat into it—he’d start growing! Though he was 0n searche 
that completely lacked the growth-x. And this e thar 
Hume, whose imagination was immensely more nim ad bee? 
Harry Steenbock’s, asserted that the air in the ja! moins 
made active, had become mysteriously growth-pro Be 
simply by letting the violet light shine into that Irii m 
cause,” explained this lady-scientist, “when I’ve 1) ai of 
jar, and then blown all the air out of it with a P% 
bellows, and ¢hen put the rat in—he refuses to grow: 
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A whol . 

Wisconsin Hedon in sounded fishy tO the common-sense 
tely: there cnr S d been getting fantastic results himself 
Ub hepwasn’t that business of the rats catching growth. 
going to believe the nonsensical results of 


Others—, E 
particularly. E Well, after all Hume was & 
ld his rats cat 


Woma Seon 

ae Ww, ntist. . + + But how cou 

Tayed, gave as it possible that the little fellows that he 

Not been į off those rays afterward to the ones who had 

notion—but the light? This was 4 Mother Goose sort of a 

LT Vite Bu it is to Steenbock’s credit that he entertaine 
ut Hume, with her sup g growth into 


the aż Jamp puttin 
‘Looe 3 rat jar? Nonsense. - + ° Pk 
another on ere,” said Steenbock to Archie Black, who was 
Tequire shan a the many slaves his thousan' iments 
She left th Look here, Hume oesn’t say ‘whether or not 
rayed the e bedding, the shavings, in her rat jars W 
she blew m. . . . And did she leav +42 And when 
bellows bh ut the air in them with her be lows, 
ow out the shavings and the food too* 
by such hole-picking in the 
d towards his 


B 
ee ponderings, 
ers four thousand mles!2¥ 29) he edge 
h Archie Black, Steenbock stalks, 
i i room where no 


da 
Hee days. Along wit 
ent, into a room hat 1s dark, into 4 
ak in anywhere. Archi 
i half darkness as 


Ta 
en D sunlight can sné 
the 1 ges. Bright pairs of eyes gleam in a m 
usty young rats swarm up and down the sides of the 
i ith life, fit oe 


cą 

OE They seem beautifully bursting W 

the EA years, and they re ty 

Near rt of their little experi : 

with Bin A day or so before he’s talked over this expe 

lack. “It sounds 5° foolish th J feel reluctant to ask 
is queer, faintly 


you to do it,” Steenbock had explained, inh 
«J hate tO ask you to waste your 


a ‘ 
Pea way of talking. 
“Bu it,” he went on- 
ut why not?” Black had swered. There was this 
about St 5 
eenbock: outwardly he doesn’t seem at all to have 
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what’s variously called personality, or magnetism, 
what-is-it made popular by the lady-philosopher, 
Glyn. But there is no record of his laboratory slave ea 
refusing to follow him, to work too hard for him, to Tep% 
over too many times those tests that his exasperating i p 
nicketiness kept them eternally repeating. So that very ea 
Steenbock had sat down with his unquestioning Black Sf 
together they’d doped out a ration for these swarming; J the 
weaned little creatures that were now before them re ra 
darkened room. From his sixteen long years of feeding 5 5 
to spot their hidden hungers, out of dozens of expels ed 
that turned out flivvers, out of a hundred disappo red 
hopes and from the ruins of his own theories he had aoa 
out this ration. Simple it was, and it consisted 0 om tle 
hog millet, of casein, of a mixture of salts. It was a et 
diet, amazingly, delicately balanced, and it had in 1t, H that 
in that millet, just enough of the vitamine, the 2 pab 
would ward off the sore eyes, that would guard the them 
rats against pneumonia. . . . But it wouldn’t makem 
grow. And, believe me, that combination of foods W4 eck 
thing to be cooked up out of your head or found in 4 
or a month or a year. 

Now Steenbock burned his bridges behind him. under 

“We'll give this hog millet just about ten minutes 1 y0 
the sun lamp—ten minutes will be about right—d0" 
think?” ' reads 

Snap goes the lamp switch. Over the table there SP they 
the strange violet glow. Three, five, seven minute and 
wait, talking of this and that. Now everything’s rea eh ish 
under the gleaming bell of the sun lamp Black shoves a thin 
a porcelain dish with hog millet in it, spread out 10 weird 
layer. Twenty-three inches, exactly, away from the 9 jsh 
glowing heart of this dangerous, life-giving light 1s thi the 
of millet. For ten minutes the inert millet is bathed Pere 
light while Black and Steenbock wait, in this room W 
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the purpli THs 
tesquely . Bn light throws their own giant shadows gto- 
or i ong the walls. Fi 
quartz E invisible darts hurled out through the 
own into ti a the violet-hot vapor of the mercury shoot 
emote chil o hog millet that won't let baby rats grow- 
i ied to turn 1 of the medieval alchemists who fatuously 
€ ultra-viol ead into gold, Steenbock stirs the millet while 
Petiment i et energy bombards it. Now let this idiotic €x- 
Ool tests proceed mpre to be lost in the limbo of a 
at have failed. Here are eight rats, in two cages- 
ise diet of common 


our 
of th 

em start out, eating the precls 
e of salts—and their millet 
y. You think 


as no t 

rom Cae rayed by the lamp. They eat lustil 

Some da ey eat, and being aS how they're only twenty- 

Seem to aa old, they ought to They try. They can’t 

little bik heir growth curves T ls charts, just 4 
, half an ounce maybe— ut 


ere, ; 
, inan 
another cage close by, 2 
e same ration €X 
the most 


amou: 
skilled ch proportions, weights, 
their f emist in the world cou 
ut pod from the food of the first four. - » - í 
bath of e millet of these last four has had a ten-minute 
ell. ultra-violet rays- - ; ° 
ock, S fellows won't grow: either, mulled Steen- 
h hat effect can light have 0? ‘millet seeds * 
Steenbs then was he trying the experiment * ell, you see, 
own a didn’t know whether this woman ume, had 
And T 1 the food out of her tat ja 
a Engela there was that experimen of anot 
me Snnd, named Goldblatt—* goo old Anglo-Saxon 
lamp Hane this Goldblatt had put living rat: 
their li his Goldblatt had the? killed these rats, 
as livers, and fed them to youn rats failing tO grow on 
Pecial diet. And presto— eyd started to grow! Though 
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their mates, who ate livers of rats not rayed, went down 
hill. : f 

But how could this lead Steenbock to his foolish Vee 
light-bathing hog millet? This was another kettlev0 ma 
Maybe light rays can start things going in an animal’s But 
body—make its liver build the growth spark. . Ke dry 
millet? Millet’s a dry seed. What could light do to 
seeds of plain hog millet? ose 

On to the matte go the squirming, lively baby rated 
four who have been swallowing the light-bathed mi If 

But they’re growing. Their curves for growth 4 en 10 
all four of them, are on the up and up. Black shows pelieve 
Steenbock, and together they peer at them, and can he beat 
their eyes, and they weigh the rats again, and by t 
of Pasteur—they are growing! 

From right off the bat the little scoundrels he 
weight, for six weeks they grew, for seven Weeks AA j 
up—doubling their weight. One of them, at the en d at the 
weeks weighed three times as much as she’d weighe jetely 
start—and all from an invisible, unweighable, aoe i 
intangible nothing, that had entered the millet 
ten short minutes beneath the sun-lamp’s bell. 

So Steenbock trapped the sun. 


vit. ae 
: n 
BUT if this little magic of the bath of the millena int? 
light of the quartz lamp would turn that lowly Seriously 
a food to make beasts grow—what would this Be Jime“ 
changed food do to bones, soft bones that lac giv 
Through his years of failure hed found ways nts Steen 
eternal rats any kind of a hidden hunger, and no ee riste 
bock fixed their food so they’d get bow-legged, bient e 
pot-bellied, soft-boned exactly like human babies yh awi 
kept by their poverty or the ignorance of their paren on thé 
from the light of the sun. He raised sundry little rats 
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Re lum, o ee 3143» of his old friend E. V. Mc- 
mane world’s fae by his lady assistants, had become one 
a w corn, wheat emost fighters of the hidden hunger. Yel- 
enon salt 4 and wheat gluten were in it, and gelatine, 
all be ae carbonate of lime, and you'd swear this 
a Kenbock’s aoe to defeat any beast’s hidden hunger. But 
at stran nimals ate this fation—and it was to laugh 
hey ren rats they became! i 
and there Katy rather plump, and looked perfectly thrifty, 
s plenty of the unknown x—called for conven- 
to guard them from 


lence Vj a 
Sore ae et ake A—in the yellow com, 
an untimely death from Jung trouble. But they 
boys would try to stir them 
-fighter’s 


didn’ 

Up, Bue the to walk. Steenbock’s 
a cestep sae never a try at the quick, prize 
a out, flat- eae so prettily. They occasionally shambled 
ook at th ed, and often when the tall searcher cam in 
em, there they lay, the wise 14 on their 

ir—keeping °. 

ight. Lime 


acks w; 

W: . 

ith their feet up in the a! 
heir wel 


]dn’t stand t 
like the bones 


one 
S of their legs that cou 
kety they were, 


Was 
not i 

o in those b : 

uap aes ones—TIC. 

cou l i 

Srey bation cod liver oil would cure them. And surely 

© good i in the light of the sun lamp—° better still in 

n of Nature—would pur lime in these rats’ legs- 

will try magic- Professor 


ut n 
teenbock Professor Steenbock 
takes that rickety diet No. 3143: that mixture 0 
it. For a few minutes 
and when 


yellow 

€ lets ee wheat andiallithe TesSa an 

es finish glow of the sun lamp 0? he this food— 

What ge xed that, what chemist would tell the difference, 

ONS s nius could ever detect faintest Sig” of a change in 

RA ea: eaeoe feeds this jight-bathed food 

Sun, aS ety rodents. In less than two weeks—no nee o 

ee ee of cod liver oil—inte their weak bones goes the 

gach oth giving lime from their blood- ‘And they'll box with 
er, and stand on their hind legs to tY to bite Steen- 
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bock’s finger, and dance a jig, and swarm up the sides of 
their cages. So Steenbock traps the sun... . 


VIII. 


HERE was his chance to rush out and be practical. Why 
not give the world this magic? But it was not in Steen- 
bock’s make-up to be jostled or hurried. He’ll clean up the 
last points in that old scientific battle royal first, find out 
all about why his rats caught growth from the rayed ones, 
and explain finally the mystery of the so-called activation 
of the air in the rat jars of the lady scientist, Hume. (Al- 
though quietly he is very thankful for Hume’s mistake— 
or how would he ever have thought to turn his lamp on that 
millet... ?) He smiles, his eyes twinkle ever so faintly 
from behind his black-rimmed spectacles. With Nelson— 
faintly chuckling—he plans vast experiments in the inter- 
ests of science and to knock this idea of Hume’s into å 
cocked hat. 

With the fiendish ingenuity of a Spallanzani, with Spal- 
lanzani’s barbed humor in his experiments, he solved at last 
how it was his beasts had caught growth from the rayé 
ones. He got together cages he’d been keeping his rats 10- 
These little prisons had screen bottoms, wide meshed, to let 
through the dung of the beasts and the remains of their 
food. Those screen bottoms Jooked clean. But he turned the 
violet rays of his sun lamp on to those screens, then put 
these rayed screens in cages and let baby rats run on them 
—while he fed them a ration sure to give them rickets. Bu 
they grew, strong-boned, perfectly healthy and sound-bone 
—while their pals on soiled screens, not rayed, lay on theif 
backs and waved their feet in the air! And when he raye 
new screens, never soiled by food nor the discharges from 
rats? When he let young rats run on these, in two months 
you could hardly get them to budge, they were swollen- 
wristed, and shambled around—peplessly. Was it the air 
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that had 
got the power from the light? He permitted him- 


Self 
o aiher small smile 
: everythi k 
zling ENS aea was clear. Of course, in those old puz- 
ages with AE where he’d kept the rayed beasts in the 
se not exposed to the light—it was simple to 


See wh 
at ha 
d happened. Those not rayed had walked over 
etions, the discharges © 


Screen 
the poiome soiled by the excr 
Tats like aa So they’d soiled their feet, and of course 
Just that fai ick their paws. - - - And so they picked up 
their Hehehe trace of x they had need of to grows from 
its of fiat athed brothers—by swallowing infinitesimal 
teenbock growth-x. But it could not be. By simple tests 

But no proved it was S0. -+° 

With the w he had to be practical. For there he stood, ready 
terious aia of the rays of his lamp, by the utterly mys- 
Cod liy, £ ay of those rays to tur. foods—not like the 
oil that children gag @ bone-builders, into 
he cod liver 
w few foods have in them the 


X tha 
t has the power to help animals put lim 
liver oil could hard! 


one: 
a oon . . After all, cod 
.... It was sure that what stood main 
ets—and worse dangers maybe— 
he'd nailed 


Hee 
bies and the peril of rick 
of the sun. But now 
trapped them on millet, 
se a thoroughness that ¢ as Steen- 
ey at he went out to nd what things might be so 
his fe ously changed by the light. An wandered 
aca is laboratory, you'd have found that strange house of 
Al nce cluttered, even in the hallways, with bell-shaped 
ais sun lamps pouring down their light on great 
ras trays of thinly spread-out food. - - . And every 
nagan again some helper appears from behind a mys- 
BE eye oor—to stir up this rolled oats, OF that wheat flour, 
atever the food is on which thei ief wishes to 
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try his magic. And the results are beyond his wildest hopes 
Here are rolled oats, for the oatmeal that children want 
in the mornings. Rolled oats by itself has no power at al 
to put lime in the bones, lacks entirely this x of the light. 
Some British searcher had even claimed that this oatmeal 
might help to bring on the rickets—though there he was 
wrong, as the searchers of that land are prone to be, fully 
as often as the hunger fighters of other countries. But Steen- 
bock sticks a tray of rolled oats under the sun lamp, leaves 
them there for a little while, has one of his boys stir them uP 
now and again—and does absolutely nothing else to them. 
They take on the strange virtue of cod liver oil—and what's 
most wonderful, they keep it. Here this dreamer has gone 
a step ahead of those fisher folk—without whose discovery 
of the cod liver oil Steenbock would never even have got 
started. ` 

Here are great cans of fresh cow’s milk, rich in lime, but 
powerless to put that lime into a baby’s bones. Upon this 
milk in thin layers Steenbock turns the rays of his lamp, an 
changes it, anchors an x there that’ll put strength into the 
teeth of children, and sturdiness into their legs. Here he's 
gone a step ahead of Huldschinsky—for how many fathers 
and mothers can afford one of those expensive sun lamps» 
for baths for their children when Father Sun himself is 
hidden, or low down in the southern sky, and powerless, 17 
winter? Into milk Steenbock can put part of the sun. .-- 

Then there’s wheat flour, good hard high protein peak 
make the staff of life: but on that bread alone any chi 
would go down hill with the hidden hunger. Steenbock po 
the light of the sun lamp on that flour—and imprisons pat 
of the secret of growth in it. . . . 


Ix. 


so Steenbock has trapped part of the sun, gone a little way 
toward the sublime medicine of that Swiss wizard, Rollier; 
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Somethj 
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men that St a great food company 
ferns lik teenbock’s trick would be w 
Steenb, that company- - * * 
attempti ock resolved to patent his process- «g was merely 
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P atent e wrote. “In a very sec ndary way, J was moved to 
ay roe findings from the standpoin er 
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me the University did take out a patents the 
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contract, to buy out his idea of putting the bone-building x 
into rolled oats. In England their rolled oats were being 
talked against because the British scientist—wrongly -— 
said they actually produced Tickets. In Europe countries 
were actually legislating against their importation. It Me 
a wonderful contract Steenbock was offered, it was rea 
money— : 

Ll replied .-. ; it: should be sent to Dean Russell in 
order that he might realize in what light my discovery yaz 
held, and that possibly the University would be more favor 
ably inclined to act. . . .” £ 

The food company sent on a tentative contract. It SRS 
fied an initial payment of five thousand dollars and year 7 
payments thereafter, increasing up to sixty thousand dollar 
a year and totaling for the life of the patent to something 
over nine hundred thousand dollars. 

But the poor old University couldn’t see its way pe 
to do anything. So with his own money, six hundred an 
sixty dollars—which was a great deal for him to spenda 
Steenbock went after the patent applications for a yea 
on his own hook. Then the good and enthusiastic Dea 
Slichter dug in to help him, and finally certain alumni hear 
of this fantastic Steenbock and the gold-mine he’d stuck up 
his nose at, and finally the Wisconsin Alumni Researc 
Foundation was incorporated under the laws of Wisconsin. 
To this foundation Steenbock unconditionally assigned ae 
tights. “In this connection allow me to say,” said Siei 
bock, “that the Research Foundation is organized withou 
profit to any of its members.” . t 

If it should make money—think of all the white rats tha 
Steenbock, Hart, and all the rest of them will be able to 
buy. ... > I 

“You undoubtedly appreciate,” wrote Steenbock, “that h 
have been commended for my action in this matter, whic 
has been merely from a sense of duty.” : 

His present automobile is a couple of years old. It’s still 
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two hundred years. Goldberger’s father wore a long ortho- 
dox beard; his boy Joseph grew up on the swarming S! Je 
walks where the song is “East Side, West Side.” The whole 
family from the grocer father down were hard-working 
after the manner of immigrant Jews. And the patriarco 
Joseph’s brothers, ‘and Joseph himself, all pitched inito 
put this gangly-legged boy through school and into City 
College. It was young Goldberger’s dream to be a mining 
engineer. Doctors? They were mainly soothsayers, bun de 
shooters tis was the youthful opinion of Joseph Go 
erger. 3 
Meanwhile the physicians of Europe were filling te” 
pound books with theories about pellagra—this plague ie 
the sore mouth and the flaming skin. Complicated cures 49 
medicines were everywhere recommended, though here ae 
there you might find obscure family doctors, in the Lan oa 
of France or in the mountains of Spain, who said: “Fee i 
pellagrin well, and he’ll do well.” But these were after # 
only plain practicing doctors, and the cause of pellagra lay 
deeper than that, asserted the scientists of the famou 
schools, They filled scientific periodicals full of forbidding 
words, with arguments that this fatal disease might be ais 
to the bites of buffalo gnats, or to some still unknow 
microbe, or to the eating of spoiled corn, or to eating one 
ald kind of corn exclusively. And the poor folks went ° 
ying. - 
By the chance of having an enthusiastic friend, Joe Gole 
berger was converted to the study of doctoring; one of g 
East Side boy friends deviled him into attending a lectu 
by Doctor Austin Flint, the younger. That day Goldberg, 
sat, with a new look in his eyes, listening to Flint tell hie 
youngsters about the human heart, show them the machine 
ery of the endless pumping toil of that organ by means 0 
a live, beating heart—of what unfortunate animal remain 
unknown. Eight years, and this Joe, instead of mining 80. 
romantically, was an unknown cog in the machine 0: t f 
United States Public Health and Marine Hospital Servicê, 
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raged in the subtropics. He’d come within an ace of Mee 
of the typhus, while he was showing how that plague AeA 
be given to monkeys by the bites of lice that have feaste a 
Mexicans who were doomed. He was an excellent bar 
ologist, and well I remember him, back in 1914, eage!s f a 
faced and with slightly curling hair, talking diphtheria ; 
the formidable F. G. Novy—nestor of American EE i 
hunters. It may be said, though, that Goldberger’s ski 3 
microbe hunting, and his fire for it, might have easily a die 
him off the track of finding out anything whatever © 
red death, pellagra. . . . Pa 
But Goldberger got off the train in Dixie, and imm a 
ately began to show what a queer fish he was. He began f 
what every trained medical scientist would tell you was ed 
wrong end of the problem; he put the cart before the ne 
he started trying to wipe out pellagra before he’d foun 
its cause! Was that science? sick 
He stalked, stoop-shouldered and lanky, among the ting 
folks of those miserable little towns down there, shoe 
alert sidewise looks out of his brown eyes. And he pes ae 
doctors, farm-owners, and down-at-the-heel tenant hii ie 
with questions about this red ill. Long into the ne oe w: 
read the science of it, and went to sleep confused. BE hing 
buy monkeys and guinea-pigs; he didn’t do the formal t aa 
of trying to find microbes in the sores of these farmers a 
millhands. Never a high-powered microscope did he rh 
limber; not even a low-powered hand lens did he GE 
short, to show fully how unorthodox was his searching; ! oe 
a matter of record that Goldberger set up no kind of pan 
tory at all. He didn’t wait for the disease to be brought 1” of 
him, on trays holding jars that contained the sick interiors 
dead folks. Instead he went out to the disease in the living: 
He made a tour of State Insane Asylums, and, arriving # 
the South Carolina State Hospital, saw nobody knows how 
many crack-brained inmates there. He examined their Fre 
dened hands, squinted at the rash, shaped like a butterfly, 
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Over ge... s plague in an institution in Illinois? 
Jace. and was e chewed this jnnocent-looking little fact 
presently off for the State Sanitarium at 
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Setting a now showed the beginning ° it, and were 
X a a could he do about it? No, admitted 
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Mple question couch of the Fash. Goldberg? 
ti ‘Of cou stion, got a quick answel— 
Mes figh Wee, Coutts ‘attendants have to handle, wrestle, some- 
1n the g t with these sick folks- Sure—the nurses even sleep 
~ Lonel me ward with dying pellagrins. - si g 
Sippi ae and hook-nosed, Goldberger Was off from Missis- 
to hims pa asylum at Milledgeville, Gersi muttering 
followin > as a result of these simple things he had seen, the 
“Pale piece of horse sense: 
So wee can’t be catching-” uv 
Peering ere a jump over what might have been years 
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: and 
skins, by the evil that turned their bowels to vlitenesse5 
again he asked questions, and after preliminary po doctors: 
talked of nothing but pellagra with the Georgia 
And he argued: J’ve 

“From Wik the best books say, and from whet alk 
seen,” said Goldberger, “the big difference berm is tha 
that die of pellagra and those that never get it, 
pellagrins are poor!” : still, 

Possibly aac answered the Georgia doctors, re won- 
there were cases. . . . And they smiled to pane: re" 
dering how such a hunch could ever help Gol 1 why this 
searches along, and they unquestionably wondere ting stl 
tall Jew didn’t set up a laboratory and begin ee 
into rabbits after the manner of all regular scientis idberge™ 

“No—here’s something more,” persisted Go the poo 
“The big difference between rich and poor is that 
don’t get the right stuff to eat!” as 4 

Oh en RSS couldn’t be that easy. Pellagra Ta 
million times more mysterious than that. That ee Mil- 
didn’t explain how pellagra was killing folks in the, 
ledgeville Hospital, the authorities told Goldberger. agra. 
at our nurses, and orderlies here. They never get Pjagrins 
But they eat in the very same room with these Pe net e 
that afterwards die. They eat food that comes up ft same 
kitchen on the same trays. Why—they eat the very 
food!” ] -called 

And Goldberger, the Government theorist, the PO orma 
expert, was invited to laugh that off, and by this in didn’t 
tion they expected him to be demolished. . . . Why 

up a laboratory 2 ? it? 
“ae E abe health man had, however, this mo 
he didn’t just listen—he looked. He went into the din om 
hall amid a clattering of dishes, he stalked down this T 
where the demented ones sat in Srotesque rows at the heif 
ness of feeding themselves to keep going the spark of t a 
hopeless lives. And with Goldberger was Doctor Loren 
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He had hit his trail. He was at the beginning of a road 
up a mountain it would take him ten years to climb. These 
inmates weren’t being mistreated, mind you, not at all. Bt 
they were getting, most of them, mighty little or no fres 
meat, next to no milk—it was a pretty narrow diet of corm 
meal mush, hominy grits, cane syrup, most of them were 
living their darkened lives on. . . . Goldberger counte 
noses, watched, and those were the folks who day after day 
turned up missing, took to their beds with the rash across 
their necks and knuckles, went toward their last homes wit 
foreboding pains in their bowels and bones. 1d 

But, oh—it was a slender thread of fact, and who wou 
believe it? The authorities at Milledgeville smiled a lied 
but it is to their everlasting honor that they didn’t kic 
Goldberger out, that they let him go on with his simple 
observations, that in the end they helped him with ie 
strange experiments. In those days Goldberger was liks 
some modern Wandering Jew, now here, now there, all ove 
the southland, and now bold in his own belief, he hit the 
trail once more—back to Jackson, Mississippi. He pulle 
up at a desolate little Baptist Orphanage there, presente 
his credentials. One hundred and thirty of those fatherless, 
motherless young ones could at this place be set down E 
pellagrous. He went down to a poverty-stricken Methodist 
Orphanage, and here seventy-nine of those homeless brats 
were down with the red ailment that made them so listless. 
And with nothing but his thin thread of a fact seen in t 3 
dining-room at Milledgeville, he now set out to stamp 0Y 
the red plague from these children. . . . 


Iv. 


Ir was the summer of 1914, a year when 1,192 persons are 
recorded to have died of pellagra in the State of MississipP! 
—and in that state the records of the cause of death wel 
not then too complete. Goldberger began making a sort ° 
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And here was something nice, something the trustees of 
this poor waifs’ home were to be congratulated upon: the 
tots, those up to five or six, got a couple of good mue 
fresh milk a day—ittle youngsters must have their mil i 
and the authorities could afford to keep just enough cow! 
to see that they got it. i 

“But those six- to twelve-year-olds?” said Goldberg? 
with his faint smile, and a quick cock of his head, pee 
those six- to twelve-year-olds were just roustabout cbi 
dren!” 

But how? és 

“Well, they were too young to work and do chores, ‘ 9 
since there was only just so much fresh meat to be nadrag 
that not enough for all, these kids who didn’t work E? 
deserve any. . . . And they weren’t babies any more aie 
they didn’t absolutely need milk, you see. Yes, they iss 
just roustabout, useless children,” and Goldberger per™ 
ted himself a soft-spoken chuckle. 

But these roustabouts weren’t actually underfed? They 

“No, no—they weren’t starving, you understand. ed 
had plenty of corn-bread, hominy grits, biscuits—mo E dy 
And then there were gala days once a week when every 
on the place had fresh meat.” us 

Now the hawk-faced man concentrated on these oe 4 
twelve-year-old children, followed them ’round, wa no 
them try to grow, and they were growing some, mon drag 
doubt. And he watched them try to play, and they di lay- 
their spindly legs about the grounds in an imitation of Pith 
ing—a kind of slow-motion-camera sort of play it was, and 
rests under trees, rests too often for eight-year-old boys ra? 
girls. They were gentle players, and listless. And pellagri 
A good lot of them had the red breaking-out, and the n ie 
the funny irritated restlessness that went with their aaa it 
ness, and pains at night, and worried dreams. . . - ree 
wasn’t so serious—not nearly SO serious as with the gro ny 
ups, thank the Lord. Children take a long, long time, ma 
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year were red-skinned, listless, one lone child had a possible 
touch of it se 
A But it couldn’t be! Do not the highest authorities say: 
Once a pellagrin, always a pellagrin” ? Maybe the kids 0 
last year were gone, and these were new children? But n0 
—they were nearly all the same ones he’d seen last year. 
Maybe the children aren’t hit quite so hard by pellagra 
as the grown folks, but then it keeps coming back, worse an 
worse, ’til at last—well, let’s not think of it. 

But this year of 1915 was a new kind of year at those 
children’s homes. The trustees were not grave now, nol 
solemn: they clustered around the Government doctor, aní 
they laughed, and tumbled over each other to get theif 
words to him: “Why—they’re different children! They're 
bright now—bubbling over, raising the very dickens. 
They’re hard to keep in order. It’s remarkable.” 

And no pellagra—in a state where thousands of poor 
folks were tired with it, red with it, rotten with it. y 

But it couldn’t be that easy. And who blames the emi- 
nent medical men, the celebrated scientific authorities © 
our American land for shaking their heads, maybe even 
pointing their fingers at their foreheads when they hear 
the wild notions of Goldberger? He was a man of excel- 
lent reputation, the name of the Public Health Service 
was back of him, and they’d been waiting for him to sen 
news from the southland of some horrible microbe, or 4 
spoiled-corn poison, or a bug like the buffalo gnat, or some 
drug with an unpronounceable name that would cure pe” 
lagra. But here he’d only been down there a year, and was 
saying: “Fresh protein food is the one sure medicine tO 
prevent or cure.” And he hadn’t even given a letter to 4 
new vitamine that might be the answer to what he claime 
was a hidden hunger. Of course, these authorities hadn't 
been down there at Jackson, to see the children of these 
orphanages, before and after—but anyway— 
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ditions in those godforsaken places—pellagra was will 
off the people there by thousands. And, finished Gold a 
ger: “Your convicts will get plenty of cornmeal, white i 
white hog meat, cane Sytup—good quality every bit o E 
And TIl see theres an expert cook. They can stuff the 
selves if they want to—” A A 
ere were these two men, bargaining, arguing, for a 
foolish experiment that had one chance in how many Rar 
sand for success, In how many thousand? In as many t nig 
sand as any test tried by imperfect human brains—whic 


on from bad to worse, and die?” Their deaths would then 
be on Goldberger’s head. Je dia 

Calm on the outside, inside the hawk-face there rage fi 
fire of sureness. Of course they wouldn’t die. If ee 
it from his diet, that would prove he was right, ann, a 
he’d take them out of all danger by feeding them mi % 
fresh meat once more. That satisfied Brewer, but oo, 4 
Goldberger be sure? What if pellagra started out roma Se 
food, but what if the deadly end of it were due to S 
germ, some multiplying poison? Could Goldberger co: aif 
that—once it got started? Faith never asks too a ie 
questions, and now there was due and legal Pop Sat 
with the lawyers of these convict volunteers, whic on 
the double-edged word that was used to describe es 
It was stipulated by the men through their lawyers ee 
the test was under no condition to last more than wa 
months. And, dead or alive, they- were to have their fr e 
dom at the end of that time. So presently, Goldbergn 
coops up twelve prisoners on the Rankin Farm, hale med 
and hearty, every man jack of them having sworn 
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salt pork, cane syrup, cabbage. And for that they were to 
go free! And there were murderers, lifers in that gang © 
twelve. This was something soft. 

For two months those twelve were kept on the regular 
prison diet in that clean little house, with all the sanitary. 
conditions of a well-kept hospital. And wasn’t this rich— 
all bedbugs, cooties and crab-lice were removed from them, 
and the new little house didn’t have any at all, which was 
a different kettle of fish from the old jail, where it was 
hard to sleep, where the crab-lice would have liked to get 
up in your eye-brows! These twelve bozos felt fine, were fit. 
And they made trouble for Dr. G. A. Wheeler, Goldberger $ 
stocky, open-faced helper, who has the look of a very able 
top-sergeant, the kind of top a dough wouldn’t want to get 
gay with. Wheeler had to bawl them out, make them toe 
the mark, there was only one thing wrong with the unruly 
lot of them: they were rarin’ to go on that so-called pellagra 
ration. 

On the nineteenth of April, 1915, that grind began, and 
at noon sharp of that day they were served their first mea 
of hard-times grub, cooked by Mr. Decell—hired especially 
for this purpose. 

It was a grind—but it was better food than thousands of 
poor folks through Dixie lived on their lives through. The 
mornings of these twelve volunteers meant nothing but bis- 
cuits-mush-rice-gravy-syrup-coffee-and-sugar. Their noons 
brought them cornbread-collards-sweet-potatoes-syrup-and- 
grits. For supper they were looked in the face by grits- 
biscuit-mush-gravy-syrup-sugar-and-coffee, For variety, the 
cunning Mr. Decell would switch breakfast for supper oF 
dinner for breakfast. It was a grind. 

But freedom was just over the hill for these twelve; so 
they whitewashed fences and told smutty jokes, they ran 
the ram-saw mill with good cheer and made quips, about 
that fool of a Government Doc, and about their freedom 
just over the hill. And Wheeler, and guards with guns 
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no monkey business by these bozos—no fresh meat, nO 
greens, no milk would they bootleg on him if he coul 
help it. . . . More helpless than rabbits in a cage were 
these twelve volunteers, and more closely watched than 
any guinea-pigs ever have been. h 
Freedom crooked a finger at these men, and for a mon 
and a half they were as chipper as could be, but then chine 
began to go pot with them. Volunteer A— W— come 
to George Wheeler, whining: “I feel weak an’ bad all overs 
Doc,—dizzy, an’ shaky. Lyin’ awake all night—just cain 
seem to sleep nohow. . . 2? o 
“Cheer up, you’ve only got four months and a half 
go—” something like that Wheeler maybe told him, bir 
here comes Volunteer E— H—, who was in jail for li 
for rape. À f 
E— H— told of trembly spells in the night, his clothe 
had gotten baggy on him, he had a misery in his mus- 
cles, and pains ate from his muscles right down into his 
bones. . . . “And I keep havin’ the blind staggers, Doc, 
he complained. And E— H— was interrupted by am 
other fellow, a crony, who stated that he felt weak an 
all broke down, and that crony had a buddy who yaa 
just weak and no ’count. And Wheeler narrowed his wide 
frank eyes, and looked at these men, at their hands, at their 
knuckles, at the backs of their necks and saw—nothing. , 
But what was happening? Here was the jolly convict 
— McD—, who weighed 189 pounds at the start, an 
used to laugh, and swell up his biceps, and tell them he 
could lick the whole kit and caboodle of ’em with one 
hand tied. W— McD— has stopped his kidding, aní 
there he sits in the corner in a desolate heap, moaning. 1s 
arms jerk, his face twitches. He complains to Wheeler: 
“Doc, there’s a big knot of something in my stummick— 
tight here.” And other days this former life-of-the-party> 
W— McD—, gets very nasty, and behind Wheeler's 
back doubles up his fists. Wheeler sits on a sort of powder 
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and sow-belly. October it now was, and the test drew iL 
its end, toward failure, when one morning, at the roll-c 3 
at the inspection of these miserable creatures—they’d ge 
ago stopped trying to go through the motions of working $ 

heeler noticed something queer. Here was a voli 
stripped. From top to bottom Wheeler peered at this fel aa 
—though you’d say what was the use? Everybody adn 
ted the rash showed first on the knuckles or the back of t p 
neck. . . . But Wheeler examined this fellow, and ra ; 
on his private parts, on the under side of his scrotum 0 aa 
places—was something. Here was a rash, a strange break 
out, that had the same shape, exactly, on one side of e 
scrotum that it had on the other—like a ey it Wi 
shaped, exactly like the butterfly rash of pellagra. - + * 
Nervously, but never letting hig nerves show, Whee 
passed to the next fellow, and there it was again, and na 
again on another—'til he found six of them that showed 1 fi 
Yes, and here were two more that showed red spots, tha 
seemed to be turning to a sort of copper brown, on the bai 
of their hands. . . . And here was yet another, with m 
streaks of sunburn red on the right and left sides of t 
back of his neck, amh 

Wheeler telegraphed Goldberger. lar 

And over across there behind the stockade, on the regu 
prison farm, what of all the rest of the prisoners over sae 
They were dirty, they were crowded, they were bitten He 
cooties and bothered by bedbugs, and they had their m 
meat and milk, regularly—and never a single one of t = 
hundreds of them showed a sign of pellagra, no rash, ie 
Sore mouth, no jumpy nerves nor midnight fear. It was 

T: experiment. 
Peh MeRi, Goldberger called the pellagra expert, 
Dr. Haase, and to St. Louis he wired for the celebrate 
skin doctor, Engman—both of them could tell pellagra 
blindfolded, you’d say, to know their experience. They 
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wrong part of their bodies—so he hadn’t given them pA 
lagra. And if it was pellagra they’d got, then it was i y, 
a relapse from a former attack of it—so Goldberger ha r 
given them pellagra. And if hed given them pellagra, it ae 
by some chance microbe he didn’t know was getting n 
them—so pellagra had nothing to do with bad diet. oF 
He read. He mulled these objections. He never answere 
words. He pulled up his belt, and tightened his lips. ns 
Now up rises Goldberger, quiet and gentle, and ee 
into a desperado. No arguments—except maybe in the a 
crecy of his home with his good wife. No discussions, exch 
ing with certain hard-boiled death fighters up there 1n me 
red brick laboratory on the hill over the Potomac in Was 
ington. If there is anything at all to this germ theory 3 
pellagra, if the men who are razzing him now are nE 5 
Goldberger will take the one sure way to find out. His P a 
is appalling, revolting, and by the prevailing scientific i 
liefs and theories—excepting his own—dangerous. But a 
laughs, and not nervously either. “There’s not a bit s 
danger. It’s absurd to suppose so. I’ll prove there’s no a d 
ger!” And all of his young men, Waring, Willetts, 4?" 
G. A. Wheeler, and the cool devilish rest of them tell him: 
“Were with you, Goldberger.” 
Danger? He laughs. But does he know 2 e 
Of course there was Eddie Francis, since become famos 
for his seven years’ fight against tularemia. Francis 3 
tried down in Savannah to give pellagra to monkeys, ie 3 
he’d failed. Seventy-four monkeys to say nothing of t ee 
baboons Francis had injected with the blood, with the is 
crement, with the spinal fluid of sufferers at the gate me 
death with pellagra. . . . Absolutely nothing came 0 
i No microbe, then—but wait. Who could say fro: t 
that that there was no microbe? Maybe monkeys just don 
take pellagra. . . . ‘ ut 
Don’t think for a minute that everything was on Gol 
berger’s side of the argument. Was he fooling himself 
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Tain ete think of the imperfection 
most perf eee 
e Eeri devised human exper 

bapa ie Here were three well- 
ard an ae Commission iler, Garrison, 40 
outh Caroli a Hadn’t they. worked for years d 
Sufferers fro ina? Always these three men had found that 
Hats states pellagra had been in contact with other cases- 
ages whe e, they had made maps of the desolate little vil- 
that the fa, the red plague raged. And those maps 
aE he you got away from a given 
nd the psan ouse, the fewer were the houses 
Seemed, ce rash and the nervous weakness. There 
was what nters of this disease, centers it spread from. 
Could aa called epidemio ogica evidence—* 
had work. Me was powerful? And this care ul Comms 
conditio ed in the Spartan Mill Village, where the sanitary 
lagra. Tn wets frightful, and that place was shot with per 
a ein de desolate hudd which the 
were hog was long since worn © 
tem, ari nea at all. They’d put in 4 mo 
hess, the right off, the death from the red skin, Hz emed 
ve jumpy nerves stoppe spreading? eenaa 
pellagra was a plague like oid fevel ungues- 
folks’ discharges? it was 1 


tion: 
ae spread about by sick 
“No » it must be caused by a germ. +: * ‘hi 
line Nas Seis Goldberge!: and his lips yest a ae 
natural] is gaunt face. «Maybe baboons and mon eh ne 
i j immune—but we all know 0? ima. 
Wheeler, 


Isn’t. 

With hi 
Gol is good helper and faithful, with G.A 
ee eet went a Spartanburg, outh Carolin? 
sterile 1916, the two of them drew plood into a oie 
out ees from the arm of a woman who was Dro er 
took off very sick with her first attack of pellagta: S of the 
his shirt. Goldberger shot # sixth of a9 oune a 
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blood, still warm from the veins of the sick woman, i 
the skin of Wheeler’s left shoulder. Goldberger took off af 
shirt. Wheeler shot a fifth of an ounce of the sick blood 0 
the woman under the shoulder of Goldberger. f 

For two days the arms of these adventurers were stiff- 
- . . That was all. ar 

But Goldberger was a glutton for proofs. The Commis 
sion has said that pellagra spread like typhoid fever, fro™ 
the bowels of suffering ones. Well— 
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On 
the 26 
26th of . 
ew z April : 
would vould just be a , 1916, alone, he faced it. 
op Stuiyiahis ane acidity of his stom 
Be: aden Galt ged microbe of pellagra—s° he swal- 
eee hlon ice soda. Now then, ready. + Here 
Vashro nis ip 
ie om of a Pull most grotesque 0 laboratories—the 
tbh vial. Into a ae car. Out of his pocket he takes 2 
ps € contents apil mass with wheaten flour he makes 
Se very sickewi is tube—the intestinal discharge of a 
oe ows this dos with a true case of the red disease. e 
ae ate Cori oe ‘And maybe the scales from the skin 
a E EE im: too,” says Goldberger, who is a thor- 
bora flour and ps measure he makes himself a powder 
Smith pellag =. scaled-off skin from two more people 
the ora week geal swallows this powder. + * 
ns stomach. Was berger had a rocky time of it—upset in 
Taierobe g He S this the first sign of the working 
se, at the b ent about, looking at his knuckles, 4 his 
m And on fae of his neck in a mirro i 
i eh imore 7th of May, he felt a great 
ad what h cheerful, because © d 
g party. ae ae calls, smiling fai 
Soat Caroline G . S. Pellagra Hospital a 
Sey foln a e held his soirée; an present 
o believed in him. His wife 
vacation awa om her 
stricken, 
id 


ach 


erge 

ger, was there—it was a nice 

And Edgar d 

E y d Dav! 


amil 
y car 
es up at Washington. 


his statistical shark, 4 y 
db curing 


Willetts, who had beca 
the pellagreus folks in the Hos- 
Z ital at Milledgev!! e Georgia 
G with fresh meat milk as 
their only medici hese men 

were bo ere. d Tanne 
mustn’t b forgottem and of 

og ork and 


course h 
ere was the eternal Wheeler m4 7° 
t this party: 
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From four sufferers down with the red ill, those four 
young men took the same ghastly dose that Goldberger ba 
fed himself seven days before. In the interests of science a” 
for humanity—but most of all because of Goldberger, these 
four boys ate this meal. And Goldberger? Of course he 
joined them in it. “What else would you have had me do? 
he asked, years after, smiling. “It was simply a business of 
aprii oblige.” And he was utterly modest when he 54! 
that. 

For good measure all of them took injections of a qua! 
ter of an ounce of the blood of a pellagrous woman, dange!” 
ously ill. And there was in this party one woman, Mary 
H. F. Goldberger, aged thirty-five, housewife and mother 
Be eno Into her flesh too went a dose of the dangerous 

ood. 

About ten days later Tanner felt a sharp pain in a gland 
in his groin. It passed off. And the tall chief wrote precisely 
in his records: “None of the others experienced any incon” 
venience. 

Is adventure dead? All that spring this brown-eyed ma™ 
soft-voiced and terribly area ta She apeand dovi the 
Southland, from Carolina up to Washington, and back t° 
Spartanburg, and down to New Orleans, inciting his cronies, 
searchers of the Public Health Service, from the Directo 
George McCoy, down to the cubs of the Service, to joi 
him. He made the experiments better and better and three 
separate times his good friends tried to infect themselves 
with the blood and with those unspeakable meals—first rec” 
ommended to the subjects of Hezekiah by Rabshakeh the 
Assyrian—from folks dying with pellagra. Always Goldber- 
ger was the first to take the dose. Seven times in all did he 
risk his own skin, and sundry times did he lead fourteen 0 
his mates of the Health Service into the threat of the Valley 
of the Shadow, and Mary Goldberger, housewife, must not 
be left out of this reckoning. Bold fools they were all o 
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catching now Goldberger knew that pellagr 
en years have gone 


It 
r De an excellent experiment. Elev i 
by, and none of them have experienced more than : 
Jained of the first few 


slig ti 
in ET 
ays. convenience” they all comp 


vil. 
et now wipe out this hidden hunge 
is oa the truth of it was at Goldberga i; g 

ific opponents were routed, an | 
of eth Seseent were private hoorahs for him. Think 
alter Reed in Cuba, and his officers, and those tee 

t E names now are forgotten. In a very few years 

To Stern human experiment, yellow fever bega Hees 
ti a the earth, ’til there’s now hardly enough 0 che same 
ane to put on the point of six pins: y not f 
the 1 pellagra—here was a business of nothing A F fresh 
mil ack of a few ounces of fresh beef, or A quart Or king- 
o ilk a day. . . . But years went by, and the red b A 
= Rand the gnawing pains, an icky tossinB i of 

e night—all these kept on in tens 

Weather-beaten Lathes sacks you'd be pole deray? 

omes. And is it a wonder Goldberger’s bair tos were 
fs t the two orphanages at Jackson the yO 
y € now; there’d been never a case of pe fe 
LPNs with fresh meat and fresh vr intetts, 
c ill better, Lorenz, and the earnest Dav Ts 
sis red badly sick pellagrous folk wit 

1edicine of fresh meat and milk at the Me 
Pital. With the meat and milk they'd driven | nine folks, 
Pain, the frightened fidgets away from sey obs had come 
Presto—and for a solid year not a ŝi One 2 a 
ack to a single one of them. It was pone “foolhardy way 
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that he risked the lives of himself, bis mates, and his wife, 
had first of all good sense, and that was why his hair turne 
gray. He went up and down the Southland, himself for- 
gotten, among those obscure svre-mouthed and red-tongue® 
sick ones. Well-off folks hadn’t ever heard of Goldberge™ 
prosperous folks, thank heaven, didn’t have to see thes® 
sufferers. He lived among these unknown thousands W 9 
were dying from pellagra, starving to a red death thous 
they were eating plenty—on tenant farms, in mill villages- 
Is it any wonder that Goldberger lay awake, one hot south" 
ern night after another? This grotesque fact faced him, 
leered at him: “The surer it is that pellagra is only a I” 
den hunger, the more hopeless it seems to try to wipe * 
out. 

For two years he went up and down through seven drab 
mill villages in the South Carolina cotton country, W!¢ 
the help of Wheeler, and the encouragement of that stat!” 
tical shark, Edgar Sydenstricker. They spent two years # 
proving what they were already sure of: Well-off, prospe" 
ous families, with good incomes of, say, a thousand dollars 
a year or a little better, have none of this red-skinned death: 
There was a mockery in this, that you give the most ignorant 
imaginable folks an extra dollar, and they’ll buy fresh meat, 
never worry, and milk for their kids, and themselves; an 
give them a little land and a little daylight in the evening? 
—and theyll make a fist at raising a truck garden. But 
where were the dollars, and where was the daylight? , 

Goldberger faced the high humor of this joke—at which 
Babcock would not have laughed—that, take away thos¢ 
fundamental, perpetual hard times, and there’d be no pel- 
lagra at all for him to work on, no problem, no experiments 
necessary ! 

But Goldberger, who, because of the desperate tricks Þe 
turned with the lives of other men and with his own, yOU 
might take for a Messiah, had no Messianic delusions. He 
had good sense, and he said: “After all, Pm only a bum 
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dogs—drifted before his discouraged eyes. It was a little 
scientific report by a pair of Yale professors, Chittenden 
and Underhill. Of this pair of earnest academicians, P10- 
fessor Chittenden was famous for proving, on students— 

believe they were Y. M. C. A. boys—that it improves the 
health a great deal to live on next to no meat, that you cam 
be a bigger and better American by giving up the pleasures 
of steaks and roasts, and that in general the human 1ace 
eats altogether too much anyway. Chittenden had no €% 
thusiasm for full-blooded Gargantuan life. And now 1t 
was war-time. Chittenden and Underhill were patriots; am 

here was a chance to prove the same theory on dogs—whic 

would make it look more scientific and applicable t° 
humans. They were anxious to know whether these poon 
creatures wouldn’t get along fine on daily meals of nothing 
but boiled peas, cracker meal, and cottonseed oil. And ! 

the dogs could, then— 

i The dogs were willing to do their bit, but this bit was a 
bit too much—and they up and died! They curled up in the 
corners of their cages. Their tongues got red, then blue, then 
almost black, and sore—so terribly sore Pll spare you t° 
reading of it. They drooled, then died. “It is a disease that 
has much in common with pellagra,” wrote those two schot- 
arly men. 

For years, down at the Milledgeville Hospital where the 
authorities were so loyal to his hopeless work, Goldberge! 
had been trying to keep the patients from dying of pellag™ 
by feeding them diets not so confoundedly expensive 4% 
meat and milk. He’d tried soy-beans, peas, dried skim-mil 
—everything cheap. Failure—and in the midst of his tired 
ness, he’d come across some southern dogs, fox hounds they 
were, who were dying from a sore-mouth sickness exactly 
like the ill of those Yale dogs who’d given up their lives 
for liberty and democracy. Yes—here was a fellow who 
lost a valuable fox hound. 
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i meat have you been feeding her?” asked 
“Be mt r 
getting ATE to thin her down for the hunt—she’s been 
ere she w ing but cornbread,” said the Georgian. An 
Plenty of dead of black tongue. No, wasn’t catching; 
and they we e other hounds had been licking around her, 
Golder. oe Yes—they were all on meat ration. . + + 
Ones, and at r left the discouraging South with i 
What with way there weren’t quite so many dying now; 
igher one e years of the war and just after; with their 
the labor ges. He went back and at last buried himself in 
ing the ae that red brick building on the hill overlook- 
Teally do end of the dirty Potomac. “Tf the black tongue is 
at the Re P ellagra—then the food we fed our convicts ba 
ankin Farm in 1915 ought to kill dogs with the 


ae tongue.” 

the BAe It killed them. And the diet ¥ 

cept that ie repared by the notable cook, Mr. 

the dogs f ere was a bit of cod liver oil added to it 
8s trom getting soft-boned. 

aif of a thous! 


Golde, an utterly unimportant wé 

erger. He called together his helpers, 60% hem up 
‘here Was the 
nd his 


out of 
= t 2 
he not too aromatic dog basement. i 
Wheeler, a 


Pipe- 5 l 
Fae ane Lillie, and of course G. A. ak 
Bropesediai cia L. M. Rogers, and to these old ee 
this ex a piece of exact, Steenbockian science Lets q 
as cod periment over, and this time let’s a d yeasts w à 
vents rE oil. Yeast has vitamine, has the X74 it that Pr 
grow genie Our dogs might stay in better shap® os 
Sree ae wh ean ae Shi Tiver oil—and we wa 
- Ta up with other hidden hungers be 
Pa oe black tongue. We might set cleaner- 
So eats like human pellagra. - - ae o artisti 
cally wi ae their dogs, you might $2¥> F Title more ser 
yeast i ith black tongue, they sprinkle a jittle drie ah 
into the Rankin Farm diet. To #9 ch of pies 


GOLDBERGER 


surely doomed—they feed it. The pups flourish, confound 
them. They grow. When Galdbenser and the rest of me 
boys come down into the smelly basement of the red brick 
laboratory on the hill, those supposedly doomed pups leap 
against the cages, yipping and yelling at their would-be 
tormentors. In fact months went by, and all the diseas 
they got—was the mange! In short, these dogs barked an 
grew fat. And it is part of the comedy of science that Coa 
berger and his boys didn’t see for months what lay "8 
under their noses. . . . The first bunch of beasts, that die 
So quick of the black tongue—didn’t have yeast. 


IX. 


MAY 26, 1923, and the hawk-face is at the end of his trail, 
back down in Dixie, back at that Milledgeville Insane 
Asylum, where he’d first shot his sidewise glance at t S 
difference in the food of the nurses and the patients Sa 
with pellagra. He feeds the first dose of plain dried yea® 
to two people sick with the red skin rash, with the oon 
that starts out like sunburn, with the death that’s the Pong 
alty of the crime of poverty. A couple of ounces a day 
this ordinary yeast these two patients eat. In less than ty 
weeks the flush fades from their skins; the sinister butterflies 
fade from over their noses. In less than a month they 2"4 
well of every sign of pellagra. Excepting for this ounce 4% 
a half of yeast per day, they are on a diet that would suré of 
have finished by putting them under the sod. le 

Mysterious in the dried, shrunken cells of this humb 
yeast sleeps the x that’s the answer to this worst of hidden 
hungers. Twenty sick ones, with the help of Doctor Ta” 
ner, Goldberger feeds yeast that year at Milledgeville; 
daring a diet that would certainly do them no good, min 
you, daring a diet those no-’count Southern thousands hav 
to eat all winter, many winters. Only, in addition they ¢¢ 
a couple of ounces of this yeast every day. It was wonder” 
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een a eee one—got better as if they'd 
Priced fosd oe into rich folks who could afford high- 
924, ten ye ree times a day. And on the 10th of May, 
of these féllee from the beginning of his long chase, all 
Symptom Gt ae alive, well, free from 2 sing 
oe to dec ms flaming sickness. All excepting 
ast time thre she pellagra, had closed her eyes for the 
o everything. ays after coming tO the hospital. east can 
DRD g—bar miracles. 
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mysterious x, in what Goldberger calls the P ellagra-Pre 
ventive, using for short the letters P-P. 

And using his black-tongue dogs for martyrs, Goldbord 
has dug out this same life-guarding P-P in toma the 
- . + But there’s a nigger in this wood-pile: how pee 
poor white folks going to raise gardens for tomato i 
there’s hardly time after the day’s mill work is done. » ° 
And who is going to make them eat yeast? times 

This prosperous year of 1927, what with the cotton jon 
that are not too good, and what with Father MississipP e d 
his rampageous flood, more folks are recorded to pe 
of pellagra than in any year since that worst of all ye 
1915. t 

And that is three years since the first tests of the yea ne 
Milledgeville. Who's going to do something? In wa! iots 
the Germans learned to produce yeast—dirt cheap" e 
of thousands of pounds. And the yeast doesn’t have ven- 
fresh. It is marvelous how the mysterious pellagra-Pr" 
tive x of the yeast Jasts—it’ll stand even boiling Y 
pressure. families 

So this cheap yeast doesn’t have to be fresh, and iI still 
who earn much less than a thousand dollars a year wil 
be able to spare the few cents a day needed to buy Hi that 
Goldberger has found kinds of yeast that taste so wel f 
even an invalid would smack his lips, and eat plenty- “this 

How will the Southern poor folks find out about 
guard against the hidden hunger—this x that’s within A 
means? Of course, there are those who say it isn’t we iG 
while saving them, and there are those who say they te 
ignorant that— x d 

But who, having seen their terror at this red death, 4”! f 
admitting they’re human beings, will dare to claim that } 
these people knew they could save their lives by spending 
a few pennies a day for dried yeast—they wouldn’t ju™P 
at the chance? z 

Here is the chance for experiment, on a vast scale that 
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hard zope out r have Rouena to see whether yeast 
cst of aan . For every remedy must have the 
: Wil h ce—away from its discoverer’s loving 
u oldbe 5 
Me Yeast, a ee organize the yeast campaign, beg yeast 
ie not, for a ast to those who will otherwise die? No, 
Steps Strange Seine e never was a Worse hand at ballyhoo. 
c ener the Eyal er, hair gray, face lined, stands on the 
Ward S the steps enic Laboratory. He looks off up the river, 
À Francis pi to his little room close by the cell of Ed- 
has aall c downstairs to his dogs, his diets, his rats- 
is ay white eae the help of that pipe-smoker Lillie, 
è € same as ea now, with a hidden hunger you'll swear 
m A A OAE BOET pellagra. And he has the curing ° 
het before iR beautiful science. 
ipa teamer’s fs turns to go, leaving M€ with thoughts of 
not Tance. But nae he talks of poverty, talks of human 
bes his job. Hi e’s sure the curing of those eternal ills 4s 
ee AI last words as he turns to 6° [ remember 
m 
fo bat we ga bum doctor. . - -” 
oe all of. $ me he is lovable, altogether 4 
ed, Goldb the hunger fighters whose deeds 4 
ex do and c erger has the good sense tO know WP t he 
to. Ption of Ma t do, Like all of them—wit he possible 
o, had his o ark Alfred Carleton, though that Jayhawkers 
wn admirable points you'll admit. 


n Goldb 
erger’ > 
: ger’s deeds there is nothing extraor 
mome 
at his 


as a 
SDr? Sim 
Saas of a excepting for t at 
ence he eee ee in anger at rivals w 
the lives of himself, his mates, 20! 
Wallace, 


ut then 
i all of these hunger fighters, 
wer 


arion 
ing har pee, and the rest of them, 
o Ey’ve disco their jobs. As Angus Mackay Pur 
men. Th vered might have been found by a” of 
at’s one reason why this story is in n° ox 
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history of modern hunger fighting, since it has pide’ Oe 
only a few high lights from the mass of work of hundre i 
other men. The adventures here told of are only a pei A 
of the recorded story of the modern fighting of hunger. fae 
grand scale it is a battle—though not considered to be Ae 
by the men themselves—carried on in the workaday bu t 
drum lives of thousands of searchers who are persist ai 
quick-witted, and full of courage. Think of these unkno “és 
men and you may laugh at those prophets of doom who P 
dict mankind’s approaching starvation. use 

The men here told of stand out just a bit, maybe, er 
like the gay Paul Ehrlich they had a moment’s bri dit. 
good luck in their struggle with Nature. Goldberger ae y 
What if he hadn’t sprinkled that yeast—with an ent! 
wrong intention—into the diet of his black-tongue dogs uck: 

But Goldberger had something else besides good have 
To use what hed found by happy accident, he had to, os 
something that’s common to most folks in their own lin 
and that’s good sense. 


END OF 
HUNGER FIGHTERS 
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